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Strapping the Performer to the Seat. 





The Start—Just After the Clutch Has Been Released. 
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The Performer’s Head is Stationary While the Car Swings Over It. 
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Yne Car Shoots Down an Incline, and, Turning a Somersault in Midair, Leaps a Gap, and Lands On a Spring Platform. 
THE SOMERSAULTING AUTOMOBILE —{See page 182.] 
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The Brlitor is always glad to receive for examination illustrated 


articles on subjects of timely interest If the photographs are 


shorp, the articles short, and the facts authentic, the contributions 


will rece special attention Accepted articles will be paid for 


at regular space rates 


THE “CASUALTY LIST" OF AMERICAN INDUSTRIES. 
Statistics are dry but sometimes they are wonder 
fully Uluminating, and occasionally, by means of a 


tabulated list, a fact will be brought home to the public 


with a convincing force, which could be gained fn no 
other way. At the dinner held in New York to inaugu- 
rate the opening in this city of the First International 


Hygiene, 
made the that 
the number of people killed or wounded in the various 
States, 500,000 


Exposition of Safety Devices and Industrial 


Gov. Hughes startling announcement 


industries of the United amounts to 


And yet, if we bear in mind what a large 


every year' 


number of people fall victims annually to the careless 


nese with which our railroads are operated, it should 


not surprise us that in the whole range of our indus 
activity the total 
stupendous figure of half a million 


of the shortsightedness, the ab 


trial number of accidents should 


reach the 
It is characteristic 


sence of perspective, the lack of a sense of proportion 
marks the average individual, that there should 


slaughter of a great 


which 
be such a wild outery against the 
occur once in ten years 

woundings 


war—an event which may 
as a matter of fact the killings and 


to the day-by-day 


when 
of battle are insignificant compared 
carnage and mutilation which occur in the prosecution 
of the so-called peaceful arts 

And 
when we 


rendered all the more terrible 


of a certain amount 


this tragedy is 
learn that by the outlay 
of money and the expenditure of a reasonable amount 
of well-timed forethought and protective provision, most 
of our Industrial accidents could be absolutely pre- 
vented 

That the subject has never excited its proper amount 
of shame and pity, is due to the fact that the accidents 
and spread over a 


The killing of 


fire seattered throughout the year 


territory as wide as the United States 
a few industrial workers in Seattle will arouse local 
pity and indignation in the State of Washington; but 


read with only a passing glance in the daily 
dispatches of a Florida newspaper Yet if all the acci 
the year should take place on one particular 
New York, and 
January of each year, we should learn 


it will be 


denta of 
day and in one particular city, say in 
firat of 


that, on the day 


if, on the 
half a million people had 
this city in the pursuit of 
then 


preceding 
been killed or wounded in 


their peaceful avocations, we would realize the 
full horror of the situation 

is is usual in matters affecting the safety of life and 
limb of the individual citizen, we in the United States 
are in respect of this matter of preventing industrial 
nations. It is in the 


vecidents, far behind 
endeavor to educate the public to an appreciation of the 


them how much can 


European 


sravity of the situation and show 


be done, and fs being done elsewhere, to safeguard the 
industrial classes, that the present International Expo 
ition being held in the Museum of Natural History 


ippliances for the 
Many, if 


consist of comparative 


in this city, wher wide variety of 


irtisan are being exhibited 


majority of the devices 


y imexpensive attachments for preventing contact of 


parts of the 


the operative with the more dangerous 
machine Of such kind are the shields which cover 
ewiftly-revolving emery wheels, to catch the flying frag 





ments in ease the wheels should burst under the high 
peed which they are run; the casings built around 
the gear ind pulleys of lathes and othes geared ma 
chine with which accident have been so shoc kingly 
frequent n the past and safety hidds and stops 
which while they do not prevent th operative from 
proper! rvine the ction of the machine, render 
ttely impossible I hands to be caught and 

t the moving 
the t that such lavish ire given in this 
country for ch ble purposes | that our. large 
industria: casualty list not due to lack of kindliness 
ef heart. It is rather to lained b fact that 
we are in a gen ] wav to rreleas of life and limb 


and that, for the lack of properly ‘rtised statistics 
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on the subject, we have never realized how widespread 
and pitiful*is this tragedy of our modern industrial 
life. Prevention is ever better than cure, and the pro- 
moters of the present exposition of safety devices are 
inaugurating one of the most commendable philanthro- 
pic works in the history of the country. To a certain 
extent the evil can be remedied by legislation; but a 
quicker remedy can be found in the voluntary adoption 
on the part of our industrial concerns of those inex- 
pensive means by which our annual casualty list would 
be immediately reduced. 

7 —»> + e+e —______ 
SATISFACTORY FOUNDATIONS FOR PANAMA DAMS AND 
LOCKS. 

In view of the attack which is being made in more 
than one quarter against the selection of the Gatun lo- 
cation for the construction of a dam and locks of unpre- 
cedented size, it is gratifying to learn from the report 
of the Isthmian Canal Commission in relation to the 
new borings of the Gatun dam that the latest investiga- 
tfon shows the foundation both for the dam and for the 
The report that one 

holes bored at 


locks to be satisfactory. states 


hundred and twenty-seven have been 


Gatun lock site, covering an area of 1,200 by 5,000 feet. 
All were carried well below the lock walls, and sixty-six 


to a depth of fifty feet or more below sea level; and 
they all show that lock walls will rest on firm and 
suitable soft rock. Thirty-six borings made, covering 


an area of controlling gates for spillway, all show safe 
foundation in soft rock. Three lines of borings, sizty- 
three in number, all extending to rock, have been made 
across Valley Chagres, covering the dam site. Pervious 
material is found in only four holes, and these below 
the 200-foot level. Ten borings have been made below 
the foundations of the Miguel lock walls, all 
suitable for foundations. Test pits at 
Miguel so far all show harder ma- 


Pedro 
showing rock 
Gatun and 
terial than cores from borings. 

The investigatiecn which the 
iinued has thus far led to no 
dinary difficulties, requiring changes of previous plans. 
The continuation of surveys has for its object the com- 
plete adaptation of the design of locks and other fea- 
tures of the plan to the existing surface and subsurface 
conditions There is nothing in the later examina- 
tions made affecting the practicability or 
of the Gatun dam. 

The 
termed 
The chopped material is, 
indurated clay and “seems to be a sort of hardpan or 
conglomerate, either of which will make a good foun- 
dation.” “The borings and exposures of the material 
in the French work at the drydock at Cristobal estab- 
lish” that the indurated clay “makes an entirely satis- 
factory foundation for the proposed leck structures.” 

Mr. Stevens, the chief engineer of the canal, states 
that besides indurated clay, there is what is called blue 
clay and sand, clay, gravel and fine sand, ete. This is 
not so hard as the indurated clay, but is in every re- 
sufficient foundation for 
this material is 


Pedro 


commission has con- 
disclosure of extraor- 


permanence 
below the surface soil what is 
“chopped sand and clay.” 
different from the 


borings show 
“indurated clay” or 


however 


equally good and 
Mr. Stevens believes that 


Spect an 
locks, ete 
“as good as the indurated clay and good enough in any 
foundation. 


case” to form a satisfactory 
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THE PANAMA CANAL CONTRACT. 
The two most important events that have happened 
of the Panama 
Roosevelt to 





with the construction 
Canal since the recent visit of President 
the Isthmus, have been the opening of the bids for the 
construction of the canal and the recent presentation 
of the report of the Isthmian Canal Commission in re- 
lation to the new borings which have been made along 
the site of the Gatun dam and locks. The most sur- 
at the opening of the bids was 


in connection 


prising fact developed 
the wide disparity between the percentages for which 
the contractors offered to do the work. It will be re- 
membered that under the terms of the contract the 
present plant of the government will be taken over by 
the contractor, who will act practically as the agent 
of the government, and that the contract is to be given 
to the firm which offers to dg’the whole work at the 
smallest percentage of the estimated cost of the canal, 
always presupposing that the contractors are otherwise 
satisfactory to the government The bidders offered 
to do the work for a percentage which varied from 
6.75 to as high as 28 per cent of the total. cost. The 
remarkably low bid of 6.75 per cent was made by a 
firm of which the junior member is not considered to 
be acceptable to the government, and, as matters now 
stand, the senior partner is seeking to associate with 
him one or more individuals or firms that will meet the 
government requirements. At the same time, in a state- 
issued from the White House, the pub- 
that the President is highly gratified 

progress which is being made under 
existing conditions, about half a million cubic yards 
having been taken out of the Culebra cut during the 


past month, while the amount of excavation is steadily 
~ 


ment recently 
lic 
with the 


s finiormed 


rapid 


increasing, 
It is evident that the 
day considering the 


government is even at this 


late construction of the canal 
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under its own supervision by the engineers of the 
United States army, as an alternative to its being built 
by contractors under the present chief engineer of the 
commission. We have always felt, and do still strongly 
believe, that contract construction will be found to be 
the most speedy and economical, in spite of the fact 
that an amount equal to at least 6.75 per cent of the 
cost of the canal must be paid to the contractor. The 
advantage of contract construction is “shown in the 
statement from the White House above referred to when 
it says: “The real object in contracting the work is to 
have assembled a large number of the best specialists 
in each class of work.” It is this advantage which has 
led to the placing of all great engineering works, 
whether for State or municipal improvement, or -the 
extension and improvement of railroads, with responsi- 
ble contracting firms. There is every reason to believe 
that the economies in time and cost usually secured in 
carrying through these great works will be also secured 
if the same policy is followed at Panama. There is no 
reason why the considerations which render it ex- 
pedient for New York city to build its $160,009,000 
water supply system by contract should not hold good 
for the construction of the $140,000,000 canal at the 
Isthmus. We do not advocate construction by con- 
tract because of any doubt of the ability of the army 
engineers to handle the work successfully; for we doubt 
if, anywhere in the world, there is to be found a body 
of men so well qualified by technical training and wide 
experience as this fine body of professional men. It is 
through no fault of theirs that work done by the gov- 
ernment is, or at least is popularly supposed to be, 
usually more expensive than work done by contractors 
under the supervision of civilian engineers. 
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SHOULD THE STEEL MAKERS SUBSIDIZE OUR 
SHIPBUILDERS? 

There is much good sense in the suggestion made 
by Mr. Alexander R. Smith, in a recent pamphlet on 
American shipping, that the powerful corporations en- 
gaged in the manufacture of steel and iron should com- 
bine for the purpose of offering for a fixed period a 
substantial bounty for the construction in the United 
States of ships built of American steel. It is sug- 
gested that such action should be taken simultaneously 
with the passage by the government of the Merchant 
Marine Commission’s Shipping Bill, or of some other 
measure of equal effectiveness; and the author believes 
that upon the passage of such a measure by Congress, 
coincidentiy with the announcement of such a bounty 
to be paid by the steel concerns on steel ships built 
in this country, the rapidity of the increase of our for- 
eign-going tonnage would be immediate, and so great 
in its proportions as to practically create a new in- 
dustry. 

The suggestion is not by any means novel or untried. 
For many years German syndicates have paid large 
bounties on exports of manufactures, with such success 
that the policy has recently been discontinued, only 
because it had operated so successfully as to be no 
longer necessary for the encouragement of the manu- 
facturer or the advancement of trade. If our American 
steel concerns should take the initiative, and announce 
the institution of a system of bounties, it is believed 
that such a step would stimulate Congress to pass the 
pending shipping bill. 

The considerations upon which the above suggestion 
is made are that in the United States there are prob- 
ably half a dozen steel-manufacturing corporations 
whose aggregate capital exceeds $2,000,000,000, and 
whose net earnings probably now exceed $200,000,000 
annually. During the fiscal year ending June 30, 1906, 
the value of our exports of iron and steel was over 
$160,000,000, and it is admitted that in many cases the 
articles of export were sold at a reduction consider- 
ably below the prices obtained for the same articles in 
the United States. This, it is claimed, is tantamount 
to a bounty paid by the producers of those articles 
for the purpose of securing and holding a foreign trade 
regarded as of value and benefit to such producers. It 
is considered that the amount of that bounty, or 
lower price, is considerably in excess of the bonus of 
from $3,000,000 to $5,000,000 a year, which it is sug 
gested should be offered for a period of ten years by @ 
combination of the steel and iron manufacturers. Such 
a bonus, based upon the tennage of steel ships built 
in the United States for our foreign trade, would 
establish an industry in the United States which might 
conceivably raise our merchant marine to that leading 
position which it held in the middle of the last century- 

_ —>+ 2 >a 

WHY THE BIG ONE-CALIBER-GUN BATTLESHIPS ARE 

BEST. 

In a letter recently written by President Roosevelt 
to the chairman of the House Committee on Naval 
Affairs, advocating the construction of two 20,000-ton 
battleships of the “Dreadnought” type, the President 
presents a powerful and convincing argument in favor 
of big ships, and offers much valuable information 
upon a greatly misunderstood question. The facts and 
arguments of his letter are based upon a masterly dis 


cussion of the subject in a recent report by Lieutenant ~~ 
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Commander William S. Sims, who has been mainly re- 


- sponsible for the recent remarkable development of the 


marksmanship of the United States navy. The report 
is published in its entirety in the current issue of the 
SupPLEMI nv for the benefit of those of our readers who 
wis? a more complete statement of the arguments 
in favur of the high-speed, all-big-gun, uniform-caliber, 
battleship than it is possible to give in the present 
article 

The report is based upon recently acquired informa- 
tion regarding the events of the battle of the Sea of 
Japan, which Lieutengnt-Commander Sims considers to 
be absolutely reliable. We may summarize his deduc- 
tions by saying that he favors the “Dreadnought” type 
of battleship in respect of its size, of its high spe@d,and 
of its use of large guns of uniform caliber. Further- 
more, he proves that not only fs a battleship of this 
type more efficient per unit of displacement, but that it 
costs considerably less per unit of fighting power and 
is considerably more economical to maintain. 

In proving the superiority of the 12-inch gun, Lieu- 
tenant-Commander Sims states that experience has 
shown that the percentage of hits per round is greater 
with large than with small guns. The danger zone, 
or the space within which a ship will be hit, is, at 
6,000 yards range, 100 per cent greater for the 12-inch 
than*for the 6-inch gun. The jJatest reports of Japa- 
nese fire in the battle of the Sea of Japan state that 
19.6 hits per cent of rounds fired were made by the 
12-inch guns; and that this was twice as great as the 
percentage obtained with the smaller guns. ‘The Japa- 
nese fired 50° pounds of small-caliber projectiles for 
every pound that reached the enemy; but they fired 


* only 5 pounds of 12-inch shell, for every pound that got 


home. Add to this the fact the 12-inch shell has a 
bursting charge of 38 pounds as against a bursting 
charge of 4 pounds for the 6-inch shell, and the supe- 
riority of the 12-inch gun is strongly established. An- 
other powerful argument in favor of using only one 
caliber of gun is the modern system of fire control, 
with which such accurate shooting has been obtained 
in our own and the British navy. Accuracy of gun 
fire has come to be regarded as the most vital element 
of all fn the fighting efficiency of a warship. at the 
longer ranges it is necessary to have an observing 
party for each caliber of gun, whose duty it is to check 
the accuracy of the sighting bar by observing the 
splash of the projectiles. If the ship carries two or 
more calibers of gun, there must be a duplication 
both of the observation party and of the fire-controlling 
apparatus. A most important point brought out by 
this report is that “interference,” of which we have 
heard so much recently, is not a question of the influ- 
ence of the flash of the guns so much as of the disturb- 
ance of the atmosphere, or “the refraction of the 
lines of sight by heated gases.” Before a gun, adja- 
cent to another gun which has just been fired, is dis- 
charged, it becomes necessary to wait until the hot 
gases of the first discharge have cleared away, and 
hence, the frequent firing of a numerous battery of 
small, rapid-fire guns seriously interferes, by the heat- 
ing of the atmosphere, with the fire of the more impor- 
tant large-caliber guns. This is especially true of the 
after pair of 12-inch guns, across whose line of sight 
the heated gases will pass as the ship moves forward. 
Hence, there is bound to be a decided advantage in 
mounting a smaller number of high-powered guns of 
uniform caliber; since the ultimate object of warship 
design is accuracy of fire, or the getting home of a 
maximum number of hits of maximum destructive 
effect within a given time. 

Another important advantage of the “Dreadnought” 
type of ship established by Lieutenant-Commander Sims 
is the fact that in the case of two fleets of equal total 
displacement, in one of which that total is made up of 
ten 20,000-ton battleships, and in the other of twenty 
10,000-ton battleships, the advantage of concentration 
of broadside fire would lie altogether with the fleet of 
“Dreadnoughts.” For the fleet of ten big ten-gun ships, 
Which would be strung out in a comparatively short line 
of battle, would be able to offer a broadside of thirty- 
eight 12-inch guns per mile, as compared with a broad- 
side of only twenty-one 12-inch guns per mile, offered 
by the longer line of ships of the mixed-battery type, 
carrying only four 12-inch guns apiece. The effect of 
this would be that the portion of the four 12-inch gun, 
old-type battleship line, which was immediately oppo- 
site the fleet of ten 12-inch gun, modern battleships, 
would be enormously overmatched, at a range of 6,000 
yards, by the superior number of 12-inch guns opposing 
it, and its higher speed would enable the big-ship fleet 
to maintain that range indefinitely. 

Compared on the basis of comparative cost, the all- 
— one-caliber battleship costs less than the four- 

sun, multiple-caliber, smaller ship, when both are 
Cempared on the sume unit basis. Thus, although the 
big battleship can concentrate 80 per cent more guns 
Within a given length of line of battle, the first cost is 
only 50 per cent greater per unit of concentration, while, 
Measured on the same basis, the size of the crew re- 
quired to fight the big ships is about 50 per cent less. 
Another important economy is secured in respect 7 the 
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onnual cost of maintenance; for the cost of maintain- 
ing ten 20,000-ton ships would be less by about $10,000,- 
000 per annum than that of maintaining twenty 10,000- 
ton ships mounting the same total number of 12-inch 
guns. t 

Upon no question affecting modern tactics do the 
results of the battle of the Sea of Japan speak with 
greater emphasis than that of the value of high speed; 
for it now appears that the Japanese ships had an ad- 
vantage of speed of between 6 and 7 miles an hour, 
the Russian fleet maneuvering at about 9 knots, and 
the Japanese at between 15 and 16 knots. This enabled 
Admiral Togo to place himself at that range (about 
6,000 yards) at which he found that he could inflict 
a maximum amount of damage on the enemy, while 
yet keeping outside the extreme range at which the 
Russians were able to do any effective shooting. 

ee ——ooooe 
COMPARATIVE TEST OF ALCOHOL, KEROSENE AND 
GASOLINE AS AUTOMOBILE FUELS. 

The first practical demonstration of the use of de- 
natured alcohol as a fuel for automobile use was made 
last week by a Maxwell touring car, which was run 
from New York city to Boston on 40% gallons of the 
new tax-free alcohol. In order to make a direct com- 
parison, two identical cars, the motors of which were 
run on kerosene and gasoline respectively, accom- 
panied the alcohol-driven machine. The test was made 
under the supervision of the Automobile Editor of this 
journal and representatives of the Automobile Club of 
America and the American Automobile Association. 
It yielded considerable interesting data as to the con- 
sumption of gasoline, kerosene, and alcohol in an or- 
dinary two-cylinder, opposed-type engine when used to 
drive a car at an average speed of about 15 miles an 
hour over roads covered with snow of from 4 to 10 
inches depth. 

The start was made from New York at 9:10 A. M., 
January 28, and the cars reached Boston together at 
1:15 P. M. January 30. The trip was thus made com- 
fortably in two and one half days, despite the fact 
that the weather was rather cold and the ground was 
covered with about a foot of snow. 

As is well known, the Maxwell engine is of the 
double-opposed-cylinder type, having a bore and stroke 
of 5 inches and a compression of about 60 pounds. It 
drives the live rear axle through the usual 3-speed 
sliding gear transmission, propeller shaft, and bevel 
gears. Individual spark coils with.vibrators, fed by 
six ceils of dry butiery, supply the high-tension fgni 
tion current. All valves are mechanically operated; 
the cooling water is circulated without a pump on the 
thermo-siphon principle; and the entire engine and 
gear box form a unit, suspended at three points. On 
account of the low compression, it was not expected to 
show much efficiency with denatured alcohol as a 
fuel, for this substance requires a compression three 
or four times as great as does gasoline, in order to 
equal or surpass it fn thermal efficiency. Used in an 
engine with the proper compression and having a long 
stroke, a thermal efficiency of 31 per cent has been 
obtained as against 20 to 23 per cent with gasoline. 
The main object of the test was to demonstrate that 
a modern gasoline car can be run successfully on al- 
cohol or kerosene if necessary, and to bring out the 
relative cost of operating it on either of the three 
fuels. In order to start the engines, when cold, it was 
found necessary to prime with gasoline. The one that 
was run on kerosene was provided for this purpose 
with a special pipe extending from the dashboard to 
the inlet pipe, and at first it was necessary to run it a 
couple of minutes in this way, until it had become 
warm. In the case of alcohol, by squirting a little 
gasoline into the hot-air jacket around the cylinder, 
to which is connected the air inlet pipe of the car- 
bureter, the engine could be readily started and would 
continue to run on alcohol. The power developed by 
the engine, when running on the new fuel, seemed fully 
equal to that developed when it was run on gasoline, 
and the pulling qualities of the engine when its speed 
diminished under load were remarkable, being the 
nearest approach to a steam engine that we have thus 
far observed. Despite the fact that it was the most 
heavily loaded (weighing 2,750 pounds, as against 2,520 
and 2,270 of the kerosene and gasoline cars), the al- 
cohol machine opened the way through the snow and 
kept well ahead of the other cars. There seemed to be 
nothing lacking in power and speed. The kerosene 
car, too, showed good power and speed, especfally the 
first day. Later on the heavy carbon deposit which 
undoubtedly formed in the cylinders owing to incom- 
plete combustion, caused the engine of this car to 
knock badly under a load, apparently from pre-igni- 
tion. The spark plugs on this car were provided with 
spark gaps, as a result of which they operated with 
little or no trouble. That the kerosene was not vapor- 


ized properly but was burned fn excess in the raw 
state could readily be seen from the heavy, ill-smell- 
ing smoke that was emitted. Because of the lubricat- 
ing qualities of the kerosene, the driver was able to 
run his car half of the distance without the use of 
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lubricating oil in the cylinders. @n account of ite low 
cost and other desirable features, kerosene would po 
doubt come into wide use, especially for commercial 
work, if some form of carbureter were introduced that 
would thoroughly gasify the liquid. Even with a 
greatly increased consumption, on aecount of fits low 
cost, it was the cheapest of the three fueis used. The 
car running on this fuel averaged 7.4 miles per gallon. 
as against 6.13 of the alcohol car and 10.1 of that run 
on gasoline. 

The total fuel consumption of the three cars-—-gaso- 
line, kerosene, and alcohol—for the 250-mile - journey 
was 24%, 33%, and 40% gallons respectively. At the 
prevailing prices of these three fuels, viz., 20, 18, and 
37 cents per gallon, the total fuel expense of wach car 
was $4.95, $4.39, and $15.07. This would make the cost 
per car mile $0.019, $0.0175, and $0.0603 in the order 
named, and the cost per ton-mile $0.0169, $0.0139, and 
$0.04.48. From the latter figures it is seen that at the 
present time the use of denatured alcoho! as fuel in 
an ordinary gasoline automobile engine fitted with the 
regular carbureter costs nearly two and one-half times 
as much as the use of gasoline, and over three times as 
much as the use of kerosene. In order to be on a par 
with gasoline at 20 cents a gallon, alcoho! must be 
purchasable at 22 cents a gallon and must be used in a 
specially constructed engine giving 10 per cent more 
thermal efficiency than does the gasoline engine. Ai 
ready, one month after the new alcohol law has gone 
into effect, the denatured spirit made by the addition of 
10 parts (hy weight) of wood alcohol and \% part of 
benzine to every 100 parts of 90 per cent grain (ethyi) 
alcohol, can be purchased through dealers in this city 
for $0.36 a gallon in 5-barrel lots. A decided, increased 
demand has already occurred for the spirit for use 
in the varnish and similar industries, and when once 
it begins to come into use as a motor fuel, with the 
largely increased demand that will then occur, the 
price will no doubt drop to approximate)y the same 
figure as that at which gasoline can be purchased te- 
day. Because it lacks the dangerous and ili-smelline 
qualities of gasoline, wealthy automobilists may yet 
prefer it to this fuel even though the expense be 
greater. 

A description of some of the forefgn carbureters 
which have been designed for alcohol motors, as well 
as much information regarding the theory and prac 
tice of this type of engine, will be found in the new 
book “Industrial Alcohol,” which we will publish dur 


ing the present month. 
eee 
THE CURRENT SUPPLEMENT. 

The current SuprpLeMeNT, No, 1623, opens with an 
article by William Mayner on the Rudolf Virchow 
Hospital, which is, perhaps, the finest institution of its 
kind in Europe. Something of the size of the inatitu- 
tion may be gathered from the fact that it numbers 
fifty-seven buildings. Following the publication of the 
plans and specifications for constructing a 10-mile 
wireless telegraph set in ScrentTrvic AMERICAN Survie 
MENT No. 1605, and tif location and erection of a suit 
able station for housing and operating this installation 
printed in Screnrivic AMERICAN SUPPLEMENT No, 1622 
Mr. A. Frederick Collins, in the current SuprLeMeny 
describes how the set may be installed in the station 
to the best advantage, and finally, how the instruments 
may be properly adjusted and tested. An historicsl 
account of the eolipile, an ancient steam generator, 
is given by Mr. 8. J. Berard. The epoch-making paper 
on the art of cutting metals read by Mr. Frederick W. 
Taylor before the American Society of Mechanica! ®n- 
gineers contains no more important chapter than that 
on the “Chatter of the Tool.” This chapter wil! be 
found published in the current Surriement. The Png- 
lish correspondent of the Screnriric AMERICAN writes 
on a novel engineering achievement in burying a river 
to a depth of 120 feet. Mr. W. H, Dugdale writes in- 
structively on some early vicissitudes in engineering 
Some practical hints for concrete constructoré are 
given. The third installment on new incandescent 
electric lamps is published. The well-known seronaut 
Carl E. Myers writes on the progress in airships and 
on forms of gas bags. A very good article is that on 
the tactical value of the “Dreadnought” type of battie- 
ship, the arguments being based upon the results of the 


battle of the Sea of Japan. 


TELEPHONE STATISTICS. 

Figures of the amount of business connected with 
telephones made public to-day, indicate that there were 
5,071,500,000 exchange telephone talks and 133,600,000 
long-distance or toll communications in the year 1906 
in this country. On December 31 there were 7,197,825 
instruments in use, 1,426,236 miles of toll wire, 2,285 
742 miles of underground wire, 11,372 miles of subma- 
rine wire, and an aggregate of 6,080,282 miles of wire 
devoted to telephone service. The stations number 
2,715,367, the total circuits 1,407,900, and the employees 
90,000. These figures show a growth in six years of 
171 per cent in number of employees, of 239 per cent 
in the number of stations, and of 349 per cent in the 
total number of miles of wire. 
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[THE ACCIDENT TO THE STANLEY STEAM RACER, 


The accident which happened to the Stanley steam 
racing car on January 25 at Ormond Beach, Fila., while 
its driver, Marriott 1s endeavoring to beat last year 
record of a mile it 5 econd is described graphical 
ly by Mr. Geors H. Curtiss, the motor-bicycle builder, 
in the appended letter 

















The Beiler of the Racer Arter the Accident. 


We were obliged to crate up our 8-cylinder, owing 


to the buckling of the frame, and were out with one 
of our double cylinder with a tandem attachment, 


with which we were to try the mile (two on) imme 
diately after Marriott Mr. Waters (who was to ride 


the rear seat in our tandem trial) and myself were 


just back of the starting line as the “Bug” came to 
the tape which began the mile \ is commonly 
known, these steamers come to the start with a very 
high pressure of steam, saving it until the line is 


reached, then opening wide the throttle and fairly 
shooting over the line. This sudden spurt, together 
with the flat boarded surface of the bottom of the car 
and the fact that all the weight of the car is well back, 
taken in conjunction with a slight depression in the 


beach, formed, in my opinion 
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THE FASTEST AND MOST POWERFUL AMERICAN 
MOTOR BICYCLE. 

What is unquestionably the most powerful, as well 
as the fastest, motor bicycle ever built in this country 
made its appearance at the races at Ormond Beach 
recently; but, owing to the breaking of a universal 
joint and subsequent buckling of the frame, this ma- 
chine made no official record. It was built by Mr. G 
H. Curtiss, a well-known motor-bicycle maker, with 
the idea of breaking all records. The machine was 
fitted with an 8-cylinder air-cooled V-motor of 36-40 
horse-power The motor was piaced with the crank 
haft running lengthwise of the bicycle and connected 
to the driving shaft through a double universal joint 
A large bevel gear on this shaft meshed with a similar 
one on the rear wheel of the bicycle. The total 
weight of the complete machine was but 275 pounds, 
or 6.8 pounds per horse-power. In an unofficial mile 
test, timed by stop watches from the start by several 
persons who watched through field glasses a flag waved 
at the finish, Mr. Curtiss is said to have covered this 
distance in 26 2-5 seconds, which would be at the rate 
of 136.3 miles an hour—a faster speed than has ever 
been made before by a man on any type of vehicle. 
Unfortunately, before this new mile record could be 
corroborated by an official test, the universal joint 
broke while the machine was going 90 miles an hour. 
Fortunately, it was brought to a stop without injury 
to its daring rider from the rapidly-revolving driving 
shaft, which was thrashing about in a dangerous man- 
ner. Later on, the frame buckled, throwing the gears 
out of line, and the official test had to be abandoned. 
With his 2-cylinder machine, Curtiss rode a mile in 
16 2-5 seconds in a race with Wray on a 2-cylinder 14- 
horse-power Pugeot motor bicycle, only to be beaten 
2 seconds by the latter in a subsequent race, wherein 
a speed of about 80% miles an hour was obtained. 
With one of his single-cylinder machines Curtiss made 


a mile in 1 minute 53-5 seconds on January 21. 
de —_—— ve 


India for Automobiles, 

India is rapidly taking a leading place in the ex- 
ploitation of the automobile industry in foreign fields 
Reliability trials were held at Mysore, fn southern 
India, during the Christmas holidays These were 
followed by a general motor car exhibition at Cal- 
cutta from January 21 to 30, at which all the leading 
European manufacturers were represented. 

One cause of the popularity of the motor car in 
India is the number and extent of good roads, some 
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of them hundreds of miles in length. A perfect high. 
way runs from Bombay to Delhi, 900 miles, over which 
the trials were made in 1904. " 

From Peshawar, farther north at the frontier of 
Afghanistan, a fine road extends all the way to Cal- 
cutta, a distance of 1,500 miles. These and s'4 ilar 
roads are known ag the grand trunks, and wer. ouilt 








A 40 H. P. Racing Motor Bicycle Fitted With an 
8-Cylinder V Motor. 


and maintained as military highways before the ad- 
vent of the railways. These highways of travel are 
kept in perfect repair. Others equally as good are 
spread throughout the country, and in some of the 
states ruled by native princes particular care is given 
to the roads. One enterprising prince, the Maharajah 
of Gwalior, has caused a motorists’ road guide of his 
state to be published, with maps, lists of rest houses, 
and other information. 

The high-class and high-priced cars which in any 
country must be considered as luxuries, have found 
their best customers among the native rulers, whose 
example has been followed by the rich Parsee mer 
chants and financiers of Bombay, and in a modest de 

gree by some of the officials 





the true cause of the acci 
dent The slight depression 
in the course gave the car 
{which was provided with 
light springs) a toss-up rhe 
sudden application of power 
assisted in raising the fore 
part of the car, which, as I 
mentioned, is very light. The 
floor then acted as an aero 
plane—the car glided, with 
the rear wheels only on the 
beach It then swerved side 
wise, and when the front 
wheels again came in contact 
with the ground, it was head 


ed toward the sea. and the 
wheels of course went down 
and the car rolled over and 


over, breaking to fragments 





The bolier kept on going 
and rolled several hundred 


feet farther than the balance 





The Racer Before the Accident. 


of the Indian government. 
Gradually the use of motors 
has spread until they have 
ceased to be looked upon as 
luxuries, and are now fe 
garded as necessities by a 
growing number of persons 
who are able to invest from 
$1,000 up to $5,000 in a mo 
tor vehicle. At first it was 
found necessary’ to employ 
English chauffeurs, and this 
is still done by the owners of 
the finest cars, but it is now 
possible to obtain competent 
native drivers at very mod- 
erate wages. 

The Indian Prince, Ma 
harajah Gaekwar, who re 
cently visited this country, is 
the possessor of sixteen auto 
mobiles, motoring being his 
favorite pastime. He owned 








of the ear the 


steam giving the appearance 


escaping 


of a meteor rushing through 
the surf 


| have heard Marriott 


speak of this tendency of 
the car to glide, and as we 
ctually saw the car rise 


there ie no doubt about this 
point i have often noticed 
in starting a powerful motor 
eycie, with throttle open, the 


front wheel is raised clear of 


the ground If any further 
attempts at speed are made 
with four-wheele.s, the weight 


should be farther forward, 


the power applied more 
rradually, and no body should 


he used None of these 





troubles showed in our 40 
horse-power motor cycle Not 
having spring it stayed on 





one of the first fifty automo 
biles manufactured. 

The total length of rail 
ways now working in Mexico 
is 13,507 miles, and most rail 
ways report increases in their 
traffic returns. With the ex 
ception of the opening of the 
Matamoras branch of the Na 
tional Railway of Mexico 
there was but little railroad 
construction of importance 
in 1905, but during the 
last year—1906—there was 
ennsiderable activity, notably 
the extension of the South 
ern Pacific system from 
Guaymas in Sonora south 
along the Pacific coast t 
Mazatlan and Tepic, and 
eventually to. Guadalajara. 
This, together, with the & 











the beach In good shape, and 
handled as easily at 120 
miles an hour as at sixty or 
seventy miles.” 


Photograpas by Leseare. 


Part of the Body of Racer After the Accident. 


THE ACCIDENT TO THE STANLEY STEAM RACING CAR AT ORMOND BEANE. 


tension of the Mexican Cem 
tral to Colima and Manzanik 
lo will give better access that 
hitherto to the Pacific coash 
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MACHINE FOR RECORDING THE VIBRATION OF 
SHIPS. 
BY DANIEL M. LUEARS, 

A machine, scientifically known as a pallograph, is 
the invention of a German engineer, Herr E. Otto 
Schlick, and was built by the writer. The records or 
cards are instantaneous records of the displacement 
due to vibration of that part of the ship at which the 
instrument is placed. When the instrument is set up 
and working, one pen records the vertical, one the 
transverse, and another the longitudinal vibrations. 
At the same 
time a break- 
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work that its motion shall be as nearly horizontal as 
possible; and for the limited travel of the weight, is 
for all practical purposes a truly straight line mo- 
tion. The weight W has attached to it two rods h’ 
free to slide through the sleeves t, which form part of 
the top rod u. This rod wu is pivoted in the blocks X X’ 
sliding in the main frame. 

The frame mnn‘m’ is pivoted to hh’ at mm’, and 
is free to rotate about the fixed pivots 00’. Thus 
when. the weight moves from its center position, the 
pivots m m’ move in the are of a circle having its 
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x 10-5 K n28 (George W. Melville in Marine Engineer 
ing, p. 63, vol. viii.) where m is the weight of the per- 
son in pounds, » the number of vibrations per minute, 
and S the amplitude, or 0.06 inch in this case. This 
gives F the value of 2.54 pounds. So that at one in 
stant his apparent weight is 160+ 2.54 or 162.84 
pounds, at the next 160 — 2.54 or 157.46 pounds, a total 
variation of a little over 5 pounds. At the same time 
he experiences a horizontal vibration having an ampli- 
tude of 0.12 of an inch occurring 300 times per minute, 
producing a horizontal pressure of 2.45 pounds. ft 
will be readily 
seen that even 





circuit clock re- 
cords _ half-sec- 
ond time sig- 
nals, by means 
of an electric 
spark from an 
induction coil 
piercing the pa- 
per. The revo- 
jutions of the 
engine, or en- 
gines if a twin- 
screw steamer, 
are also record- 
ed at the same 
time and in the 
same manner; 
the breaking of 
the circuit being 
done by a con- 
tact block, fixed 
to the engine 
shaft and re- 
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this slight  ¥i- 
bration tends to 
make a ship un- 
comfortable. 
The “Kershaw” 
is by no means 
a heavy offend- 
er in this re 
spect. 

A ship’s huli 
like all 
possesses 
ticity. If ap ex- 
ternal force acts 
upon this at 


bodies 
elas- 


regular inter 
vals, it will set 
up a series of 


vibrations. This 
action is hest 
illustrated by 


taking a slender 








volving with it, 
passing under 
a brush and 
breaking con- 
tact at the instant one of the pistons of the engine is 
at the top or bottom of its stroke. This is important, 
in order that one may know the exact position and 
direction of motion of the various pistons, and the 
propeller at which the maximum vibrations occur. 
Vibration in a vertical direction is recorded by the 
apparatus shown in Fig. 3. This consists of an arm 
R haying at one end, B, a knife edge bearing on agate, 
and at the other a weight A. This arm is suspended 

















Fig. 3. 


in a horizontal position by the springs S and 8. The 
point of suspension C is below a line joining the center 
of the weight A and the knife edge B. This is so 
adjusted that when the weight moves down, and thus 
increases the tension of the springs, the moment arm 
CB is decreased; thus the force exerted by the spring 
supporting the weight remains practically constant, 
and the weight remains wherever it is placed, or in 
other words is in indifferent equilibrium. One end of 
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Fig. 4. 


each of the two springs S and S is attached to the 
beam, having a knife edge bearing at its center, bear- 
Pe in a block Z, capable of movenient along the link 
— can be rotated about its center by adjusting 
8. The weight A and point of suspension (@, can 
~ be moved along the arm R; thus one is able to 
— time of vibration of the system at pleasure, 
ng very important that this should not coincide 
with the time of vibration of the ship. 
The apparatus for recording horizontal vibrations 
fonsists of ~ weight Ww. Fig. 4, so suspended by link- 





Fig. 1.—THE SCHLICK PALLOGRAPH, 


center at O., 
oted at mm’, 


If h h’ were fixed at t t’ and not piv- 
W would also move in the are of a circle 
having X as its center; however, as 4h’ is pivoted and 
free to slide through ¢ t’, they will slide enough so that 
the combination of hh’ sliding through tt’, and rotat- 
ing about an axis through X X’, raises the center of 
the weight W an amount it tends to fall due to the 
rotation of mm’ about OO’. Thus the center of 
weight W moves in a horizontal line. 

The blocks X X’ and the top rod u are capable of 
being raised or lowered by the miter gears on top. 
This vertical motion raises or lowers the upper point 
of suspension of the linkwork, hence the length and 
therefore the period of the equivalent simple pendulum 
can be varied at will. 

The motion of the center of the weight W of the 
transverse system is transmitted directly to the record- 
ing penholder by means of a rod, provided at each 
end with universal joints to eliminate friction and 
side strains. The motion of the longitudinal system is 
transmitted by means of a bell crank and rods, also 
provided with universal joints. All transmission rods 
are provided with turnbuckles and locknuts, so that 
the pens can be adjusted to the zero position on the 
paper when the weights are in their mid-position. 

The paper is fed in a continuous strip 9 inches wide 
at the rate of 30 inches per minute, from the supply 
roll N, Fig. 5, over the brass drum D, thence down 
around the roll f, thence up and between the rubber- 
covered feed rolls ff’, thence under the shear bar V 
and out. Power is supplied by a large spring motor. 

The penholders are of sheet aluminium, having a 
long foot, provided with pivot bearings, Fig. 5, and 
an adjusting screw for varying the pressure of the 
pen upon the paper. Hunt’s round-pointed “Drawing” 
pens No. 99 were used, carried in aluminium quills 
capable of adjustment in a vertical plane, in order that 
all pens and the spark points be brought into the same 
straight line at right angles to the direction of motion 
of the paper. 

The machine is mounted upon four leveling screws, 
it being necessary that it stand perfectly level while 
recording. It has been found impossible to take rec- 
ords while the ship is in rough water; the horizontal 
systems are so sensitive that the turning of the ship’s 
head even a small amount while under 8 or 10 knots 
brings the pens into collision and spoils the record. 
The machine complete with batteries, 167 
pounds. 

The question has often been asked, Of what use is 
such a machine? What if the ship does vibrate, what’s 
the harm? How are you going to stop it? The 
harm is, that if the vibration is of sufficient magnitude 
it racks the ship, and even though comparatively slight 
it makes a ship very uncomfortable to live upon. For 
example, on the weather deck of the “Kershaw,” di- 
rectly oyer the propeller, a vertical vibration of 0.06 
of an inch was recorded. This yibration occurred 432 
times per minute. Now, a person weighing 160 pounds 
standing beside the machine would have experienced 
a variation of pressure upon the soles of his feet, above 
and below his weight. an amount equal to F = 0.142m 


weighs, 


Fig. 2,—THE TOP RAISED. 


rod, ACK, Fig 
6, of uniforn 
section and. ma 
terial, If a 
force be applied 
at A the rod will bend, assuming the position A, @, B,. 
If this force be removed the rod will spring back, but 
will not stop at its original position, but will pass to 
some position A,C,B,, finally coming to rest at its 
original position. If the force, instead of being re 
moved, were periodically reversed in direction, the 
rod would vibrate between (, and C,, and would come 
to rest only after the force had ceased acting. 

We have a similar condition upon a steamship, our 




















Fig. 5. 


rod being the hull and our force representing the forces 
produced by the unbalanced forces of the engine and 
propeller. Like all elastic bodies, every ship has its 
natural period of vibration, different in every ship and 
dependent upon the structural arrangement, age, con- 
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Fig. 6. 


dition, draft of water, speed, depth of water under the 
ship, position of the fixed weights, boilers, engines 
ete., and upon the amount and stowage of the carge 
coal ballast, etc. By taking careful records with th« 
machine, at regular intervals along the deck, a curve 
can be readily constructed, by taking distances aleng 
the deck as abscissas and amplitude of vibration as 
ordinates. This gives what is known as the node 
eurve, and shows the positions of maximum and mini- 
mum vibration throughout the length of the ship. By 
placing the machine over and as near the propeller as 
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possible, one can determine which blade or blades of 
the propeller, if any, is producing more vibration than 
the others. As the velocity of the wake, and hence 
the slip of the wheel, is greatest near the surface, and 
es the thrust of the propeller increases with the slip, 
consequently each blade of the propeller experiences a 
wreater resistance near the top, and a less resistance 
near the bottom of its revolution: hence, as each blade 
passes through the top position, it produces a vibration 
upon the ship which is recorded by the machine. Be 
ing mainly a transverse vibration, it is most notice 

ye on the transverse curve, which shows as many 
vibrations per revolution of the engine as the pro- 
peller has blades If, now, one blade be a trifle larger 
or of slightly greater pitch than the others, it produces 
a greater vibration, and, knowing the position of the 
engine (as explained above) at the instant this blade 
passes through its position of maximum resistance, it 
is a simple matter to identify that blade 

The critical number of revolutions of the engine can 
also be determined with this machine. Vessels having 
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MORNING AND EVENING STARS FOR 1907. 
BY FREDERIC KR. HONEY, TRINITY COLLEGE, 

The purpose of this article is the same as that of 
my contribution on this subject for 1906, viz., to assist 
the non-professional student in identifying the planets 
which rise before and which set after the sun, for any 
day of the year 

The orbits of Mercury, Venus, the earth, and Mars 
are plotted; those of Jupiter, Saturn, Uranus, and Nep- 
tune extending beyond the limits of the page. 

Mercury's revolution round the sun is performed in 
very nearly 88 days; and since Venus revolves in her 
orbit in 224 days and a fraction, a common divisor of 
SS and 224, ie., 8 days, has been selected as a conven- 
lent interval of time 

Mercury is represented in eleven positions 8 days 
apart during each revolution, and Venus is shown in 
twenty-eight positions at the corresponding dates. 

After an interval of exactly 88 days, Mercury gains 
on his first position only a very small fraction of a 
degree (=5% minutes) and in four times 88, or 352 
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intervals of eight days frem January 6 to December 24. 
Jupiter's distance from the sun is more than five times 
that of the earth; it is therefore impracticable to 
plot his orbit on the same scale, and since his period 
is less than twelve years, he revolves at an average of 
about 30 degrees a year. His positions in the heavens 
are indicated by the arrows for January 6, April 4, 
July 1, September 27, and December 24. His apparent 
motion is so slow that the reader will have little diff. 
culty in approximately determining the intermediate 
position for any assigned date. 

The statements also apply to Saturn, whose distance 
from the sun is about nine and a half times that of 
the earth. His positions are indicated by the arrows 
for January §, July 1, and December 24. His period 
is nearly 29% years. 

The apparent motions of Uranus and Neptune are go 
slow that it is only necessary to indicate the dates at 
the beginning and at the end of the year. The former 
is over nineteen times the distance from the sun to 
the earth, and his period is 84 years; while Neptune js 

















quick-running engines, such as torpedo boats, experi- 
ence an excessive vibration as the number of revolu- 
tions of the engine approaches a certain amount, de- 
eveasing as this point is passed but reappearing at each 
multipie of the original. This number of revolutions 
is known as the critical number, and is the point at 
which the number of revolutions of the engine coin- 
cides with the natural period of the ship’s hull 

With this machine the forces of the engine produc- 
ing vibration can be studied; and knowing the instan- 
taneous position and direction of motion of each part 
of the engine, those parts producing vibration can be 
identified, and means adopted for their suppression. 
The effect of the various systems of balancing can also 
be studied and compared 

~~~ <> + @ + ——____—_ 

An ingenious beacon is located at Arnish Rock, 
Sternoway Bay, in the Hebrides, Scotland. It is a 
cone of cast-iron plates, surmounted by an arrangement 
of prisms and a mirror which reflect the Ifght from 
the lighthouse on Lewis Island, 500 feet distant across 
the channel. 


MORNING AND EVENING STARS FOR 1907. 


days, during which Mercury makes four revolutions, 
he advances on his first position about 1-3 deg. (= 22 
minutes). By assuming a mean position, this very 
small error is diminished and is not noticeable in a 
plot of these dimensioas. The positions of the planet 
are therefofe made identical, and four dates are at- 
tached to each. Kftermediate positions at intervals of 
four days are also shown. 

Mercury’s position on January 6 is again reached on 
April 4, July 1, and September 27. Similarly, his 
position on January 14 corresponds with that of April 
12, July 9, and October 5. By this arrangement the 
planet’s positions are indicated for 44 different dates. 

Since the period of Venus’s revolution is 224.7 days, 
after the exact interval of 224 days she falls a little 
behind her first position of January 6, and during the 
remainder of the year is represented by an open cir- 
cle with the new date attached. She reaches on Aug- 
ust 18 very nearly the same position as that occupied 
on January 6; and the same statement applies to each 
of the subsequent dates 

The positions of the earth and Mars are shown at 


thirty times the distance between the earth and the 
sun, and his period of revolution is nearly 165 years. 

If the reader will note that the earth rotates on i 
axis in the direction of the arrow (see September 27) 
he will see that at sunrise the observer is emergilé 
from the shadow area, and that at sunset he is enter 
ing it. Before sunrise any planet which in the plot 
is on the right of the sun will evidently rise before 
him, and is morning star; and after sunset any planet 
which is on the left of the sun will set after him, and 
is therefore an evening star. 

In order to ascertain which planets are morning and 
evening stars, this page should be turned until the 
earth at the assigned date is between the reader and 
the sun, so that the date attached to the earth may dé 
read without turning the head. For example, ff this 
page is turned about one-quarter of the way @ 
until the earth in the plot on January 6 is 
the observer and the sun, it will be seen that Meret 
Venus, and Mars are on the right hand of the sun, Le 
they are morning stars at this date. 

While ft is true that Mercury is approaching apheliot 
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his apparent distance from the sun is very much dimin- 
ished, on account of the relative positions of the planet 
and the earth, and he is also in the neighborhood of 
his maximum distance from the earth. He reaches 
superior conjunction on February 2; his apparent 
diameter is therefore approaching its minimum. 

On January 6 Venus is very near the earth. Her 
apparent diameter is about five-eighths of her maxi- 


mum size, which is more than six times larger in 
diameter than she appears at superior conjunction, 
when she is separated from the earth by a distance 


equal to the sum of the orbit radii of the planets. A 
large part of her surface is in shadow, but her visible 
jlluminated surface reflects a great deal of light. 

At this date a large part of Mars’s illuminated sur- 
face is visible, but on of his great distance 
from the earth, his apparent diameter is not more than 
about one-half as large again as the minimum. 

As between sunset and sunrise the observer is some- 
where within the shadow area, the reader will easily 
conclude from an inspection of the plot that on Janu- 
ary 6 Jupiter and Neptune will be visible during the 
hours of darkness. 

Saturn being on the left of the sun will set after 
him, and is therefore evening star. The apparent dis- 
tance from the sun will diminish as the earth revolves 


account 


in its orbit. 

If the reader will place a straightedge through the 
centers of the earth and Uranus will appear a 
short distance on the right, and is therefore morning 


sun, 


star. As the earth revolves in its orbit the apparent 
distance between the sun and Uranus will evidently 
increase. 


In order to become familiar with the method of 
using the plot, the reader is recommended to give his 
attention to one planet, and note the change of its 
position relative to the sun and earth. Following the 
tule here given, he can easily determine whether it is 
morning or evening star, and also when conjunctions 
occur. 

At superior conjunction, Mercury and Venus change 
from morning to evening star; while at inferier con- 
junction, the change is made from evening to morning 
star. After five conjunctions, alternately superior and 
inferior, of which three will be superior and two infe- 
rior, Mercury will reach the last conjunction this year 
on November 14, when a transit across the sun’s disk 
will occur. After this date Mercury will be morning 
star for the rest of the year 
April 12, 


days before and 


Mercury January 14, 
July 9, 


after April 


passes aphelion on 
and October 5. For several 
12 he will be seen very advantageously as 
morning star. Also before and after June 23 and Octo- 
ber 21 he will be distinctly visible as evening star, 
when he is approaching and receding from aphelion. 
These positions are selected as illustrations, because at 
these dates he is not far from his maximum distance 
from the sun. The perihelion passages are on Febru- 
ary 27, May 26, August 22, and November 18. The 
transit will occur four days before the planet reaches 
perihelion. 

Venus will be morning star until September 14, when 
she will reach superior conjunction. She will then 
be evening star for the rest of the year. 

The positions of Mars relative to the sun and earth 
before and after opposition, which occurs on July 6, 
have been explained in the ScrenriFic AMERICAN in a 
previous article (November 24, 1906), and with the 
aid of the plot the reader will have little difficulty in 
realizing the situation in the heavens of Jupiter, Sat- 
urn, Uranus, and Neptune at any assigned date. 


+> _ 
Lead in Ice Cream, 

Baldoni (Riforma Med.) finds considerable amounts of 
lead in ice cream, fruit ices, etc., as sold in Rome. He 
attributes many of the disturbances of digestion occur- 
ting during the summer when ice cream, fruit ices, 
Sorbets, etc., are consumed in larger quantities to the 
lead contained in these articles. The linings of the 
receptacles in which ice cream is made often consist 
of an alloy of tin and lead. The ingredients of ice 
cream dissolve this, but in addition to this, in turning 
the mass in the freezer a certain amount of the lining 
of the vessel is rubbed into the cream. This was 
Proved conclusively by the writer, who found that 
particles of tin and copper were precipitated at the 
bottom of glass vessels in which he melted ice cream. 
On filtering the liquid these articles also were found 
om the filter, He destroyed the organic portions of the 
eam by means of fuming nitric acid and by elec- 
trolysis, and recovered the lead. 
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Price of Illuminating Gas in England, 

; Consyl F. W. Mahin reports that the price of illum- 

mating gas in Widnes, Lancashire, England, is now 

82 cents to small consumers, but will be reduced to 30 


‘ents on July 4 Large consumers will pay from 22 
to 26 cents. This is claimed to be the cheapest gas in 
the World. The town has about 30,000 population. The 


Price of gas is remarkably low everywhere in Great 
Britain, whether under public or private control, the 


Reneral range of price being 40 and 70 cents. 


Scientific American 


Correspondence. 


Large Powder Chambers a Cure for Erosion. 
To the Editor of the Screnriric AMERICAN: 

Supplementing my former letter and your editorial 
comments thereon, appearing in your issue of the 
19th instant, I desire to direct attention to further 
and most important lessons taught by the firing 
records made by both the Gen. Crozier wire wound, 
and the Brown wire 6-inch guns, recently tested by the 
United States government at Sandy Hook. 

Most surprising results were revealed in regard to 
high velocities with low maximum pressure. 

The first round from the Gen. Crozier gun, with 33 
pounds of powder (100-pound shot) gave a muzzle 
velocity of 1,604 feet per second, with a pressure of 
8,600 pounds per square inch. 

The second round (100-pound shot) with 49 pounds 
of smokeless powder, gave a muzzle velocity of 2,161 
feet per second, with a pressure of only 15,470 pounds, 
which was most astonishing in comparison with the 
results obtained with the old brown prismatic powder, 
when a pressure of about 37,000 pounds per square 
inch was required to secure about 2,000 feet per sec- 
ond velocity. 








To establish more fully the fact that these re- 
markable results were due to the large powder 
chamber, we quote the government record of the 


from the Brown wire 6-inch 
gun, which also had a powder chamber of about 
the same size as that of the Crozier gun: The 
first round with 33 pounds of powder (100-pound shot) 
gave a muzzle velocity of 1,913 feet per second, with a 
pressure of 12,275 pounds per square inch. The second 
round from the Brown gun, with 49 pounds of powder 
(100-pound shot) gave a muzzle velocity of 2,484 feet 
per second, with a pressure of only 20,866 pounds per 
square inch. 

Thus we have the records of both the Crozier and the 
Brown guns, both having large powder chambers, to 
establish conclusively the fact that such guns are cap- 
able of giving comparatively high muzzle velocities 
with low maximum pressures. 

Indeed, the official records show that these guns did 
give muzzle velocities as great as can be obtained from 
the best service guns of the same caliber now in use, 
with very much lower maximum pressures. 

The importance of these facts is, that when fired 
with service velocities of 2,600 or 2,700 feet per sec- 
ond the pressures would be so extremely low—at least 
10,000 pounds less than the service gun—that the life 
of these guns will be many times longer than that of 
any guns of the same caliber having the present serv- 
ice powder chamber. 

A 40-caliber 12-inch gun with a powder chamber of 
25,000 cubic inches, which would be about the same 
proportion as the chambers in the Crozier and Brown 
guns, and with 480 pounds nitrocellulose powder, prop- 
erly granulated, would easily give an 800-pound shot 
a muzzle velocity of 2,600 feet per second, and with a 
pressure of not more than 26,000 pounds per square 
inch. With that low pressure, a 12-inch gun could 
fire three or four times as many shots, without being 
very much eroded, as the 12-inch guns now in use can 
stand without serious erosion. These require a pres- 
sure of. about 37,000 pounds per square inch to give 
the same velocity that 26,000 pounds pressure would 
give in a 12-inch gun with the larger chamber. 

It is stated in the last annual report of the chief of 
ordnance of the United States army, that the life of 
their 12-inch guns was limited to 60 shots. 

In event of great emergency a large-chambered 12- 
inch gun could be fired with 600 pounds of powder, 
which would give an 800-pound shot a velocity of 3,200 
feet per second and a pressure not exceeding 45,000 
pounds per square inch, being the service pressure of 
the above-mentioned 6-inch wire guns. 

The adoption of the large-chambered 12-inch gun is 
feasible, and the weight of the gun need not be in- 
creased, nor its cost, if it were wire wound, and wound 
its entire length, on the plans of the Crozier 10-inch 
wire-wound gun, or the 6-inch Brown wire gun. 

This large-chambered 12-inch gun would have many 
advantages over the proposed 14-inch guns which were 
recently recommended by the Ordnance Department to 
replace the 12-inch guns now in service. 

1. In the first place, its cost, including carriage (the 
present. disappearing carriage for 12-inch guns could 
be used), would be very much less than the 14-inch 
gun with correspondingly larger carriage. “ 

2. The life of this 12-inch gun with the large cham- 
ber would be as long as the more expensive 14-inch 
gun. when fired, to obtain the same energy. 

3. Such a 12-inch gun could be fired more rapidly, the 
ammunition being so much lighter, and when emer- 
gency charges were necessary, it would have fully 50 
per cent greater striking energy. 

Pressures increase rapidly with the increased dens- 
ity of loading without a corresponding increase of 
velocity, as illustrated by the following figures, quoted 
from the official government firing sheet of the 6-inch 
Brown wire gun, viz.: 


first two shots fired 
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33 pounds of powder gave 1,913 feet velocity with 
12,274 pounds pressure. 


49 pounds of powder gave 2,484 feet velocity with 
20,866 pounds pressure. 

61 pounds of powder gave 3,000 feet velocity with 
30,000 pounds pressure. 

75 pounds of powder gave 3,514 feet velocity with 
50,000 pounds pressure. 

84 pounds of powder gave 3,723 feet velocity with 


66,000 pounds pressure. 

If the powder chamber in this @-inch Brown gun 
had been even still larger, so that the density of load- 
ing had not exceeded 0.6 of its capacity, the maximum 
pressures would have been much lower than they 
were, and the muzzle velocities would still have re- 
mained about the same, and naturally the life of the 
gun would have been prolonged. 

In order to get high velocities from small or ordi- 
nary chambered guns, the density of loading is neces- 
sarily very high, thus resulting in high pressures end 
short life to the gun. Joun H. Brown, 

New York, January 30, 1907. 





Aeronautical Notes, 


Members of the Aero Club of Ameriea wil! go to 
Washington, D. C., and make a balloon ascension at 
that city on Washington’s Birthday. They expect to 
interest a sufficient number of people to form an af- 
filiated club in the capital city. 


The announcement as just been made that a wealthy 
American gentleman has given the Aero Club a prize 
running up into the thousands for the first flight in 
this country of a motor-driven aeroplane. The amount 
of the prize and the condition under which ft will be 
contested for have not as yet veen announced, Alio- 
gether, the prizes offered in Kurope and America now 
aggregate over $200,000, which should be sufficient 
inducement for inventors having a perfected machine 
to make some public demonstrations. The Wright 
brothers, of Dayton, Ohio, were in New York recently, 
and they stated that they were building two new ma- 
chines, one of which would be capable of carrying two 
people, while the other is intended for long distance 
flights. No doubt these gentlemen intend to compete 
for the prizes that have been offered. 


The Aero Club of America announces that, owing to 
the generosity of certain citizens of St. Louis, it will 
be enabled to offer a number of supplementary prizes 
to the contestants in the Bennett International Aero 
nautic Cup Race, to be held in that city on October 19. 
These prizes are in addition to the International Asro 
nautic Cup and the $2,500 offered to the winner. They 
include $1,000 for the contestant making the second 
greatest distance; $750 to the third; $500 to the fourth, 
and $250 to the fifth. These prizes will be given in 
cash or plate, at the option of the winner. It is prob 
able that the Aero Club will offer a separate cup to the 
aeronaut who remains in the air the greatest length 
of time, while the German-born citizens of St. Louis 
have promised a special cup to the representative of 
Germany who makes the best record in the race. For 
eign entries closed Feb. 1. American competitors must 
make their entries 60 days before the race. The Am 
erican team will be chosen by a committee from among 
about a half dozen entries. Three balloons, or other 
type of flying machine will represent each country, and 
it is expected that representatives of England, France, 
Germany, Italy, and Spain will take part in the second 
contest. 


By a decision of the Secretary of the Treasury under 
date of January 16, 1907, it has been decided that air 
ships and balloons may be imported into this country 
under bond for the purpose of competing in the race 
Free entry under bond by non-residents of the United 
States wfll be limited to balloons for the purpose of 
racing or taking part in specific contests, but not for 
display at shows of any kind. A consular invoice to 
cover such balloons must be obtained before departure 
from the United States consul at the city where the 
goods are shipped. On this consular invoice there must 
be affixed a declaration of fntention by the oath of the 
owner, or his agent, to the effect that these balloons are 
shipped into the United States for the purpose of tak 
ing part in the Gordon-Bennett International Aeronau- 
tic Cup Race. This consular invoice and certificate 
must be presented at the time of entry into the United 
States. The Aero Club of Amerfca has appointed 
Messrs. Niebrugge & Day, 121 Pearl Street, New York 
to act for the contestants in this contest. It is sug: 
gested that balloons should arrive at the port of New 
York at least two weeks before the date of contest in 
order that they may reach St. Louis in ample time. [ft 
is also suggested that Messrs. Niebrugge & Day be 
given notice at least a week fn advance of the shipment, 
with name of steamship. These gentlemen will make 
arrangements with some surety company to issue bonds 
to cover the customs dues. The balloons must be ex 
ported from the United States within six months 
from the date of entry. 
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. 
THE SOMERSAULTING AUTOMOBILE. 

\ leading attraction at many of the county and 
State fairs last summer was the thrilling exhibition 
f the somersaulting automobile The automobile 
iravela down u steep incline, at the bottom of which 
is a sharp upward turn vhich shoots the machine 
nto space where it turns a complete somersault in 
the als and then 


drops onto a spring 
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extreme rear end of the automobile. To itlustrate the 
peculiar curves described by the car, we have plotted 
its course across the gap, showing its position at in 
tervals of two feet, as measured along the horizontal 
In order to avoid confusion, the car at the successive 
positions is shown alternately solid and in outline. 
The center of gravity at each stage is indicated by a 
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is necessary to obtain a proper relation between the 
pitch of the guide rails and-that of the track. A vari- 
ation of a fraction of an inch is sufficient to cause g 
bad landing of the car. If the guide rails were not 
used, and the rear of the machine were guided by the 
tracks on which the forward wheels travel, there 
would be a turning movement of only 1 or 2 degrees 

per horizontal foot. 

By shortening the 





rhe sor ilting 
lea | not entirely 
new Tt 0 st year 
zo we illustrated a 


French apparatus of 


this character which 
wa on exhibition 
for a short while in 
this country How 


ver, the methods of 
somersaulting the 
machine are very 
different in the two 
Caser In the French 
apparatu 1 System 
of spring ind lev 
er ive tue rear of 
the car a throw just 
as it is leaving the 
track while in the 
present apparatus 
which was invented 
by Mr. Maurice Ga 


ranger, of this city 








wheel base, the angle 
of rotation per foot 
may be increased, 
and conversely, by 
lengthening the 
wheel base the angle 
may be decreased 
until there is no ro. 
tary movement, 
Thereafter, further 
lengthening of the 
wheel base wil] 
cause the car to 
turn a somersault in 
the opposite direc. 
tion. 

The machine ig, 
of course, merely a 
dummy automobile, 
for it carries no 
motor, brake, or 
steering gear. The 
performer is strap. 
ped to the seat, and 
has absolutely no 








entire dependence is 
miaced on the form 
of the track to prop 
riy somersault the machine, thus obviating all danger 
of breakage, and preventing that sudden jerk which 
was found to be so injurious to the performer in the 
French apparatus The inclined chute consists of a 
pair of broad tracks for the wheels of the vehicle, and 
between these tracks are a pair of guide rails. The 
vehicle is provided with two ball-bearing rollers in 
front, which bear against the sides of the rails. The 
rollers are mounted on vertical axes, and serve merely 
to guide the machine laterally without interfering with 
iis vertical movement At the rear there are also two 
rollers. but these are mounted directly on the rear 
ixte, and thev ride on the top of the rails The rails 
have a V-shaped upper tread, and as the rear rollers 


re cut to fit this 


dot, and these dots are connected by a broken line 
which, as will be observed, is a parabola. Two of the 
broken lines show the paths followed respectively by 
the forward and rear wheels. The front wheels leave 
the track with the car inclined at an angle of 45 de 
grees; but the rails which guide the rear rollers pitch 
the rear of the car upward through an angle of 40 
degrees, during which time the center of gravity 
moves two feet forward, as measured in a horizontal 
direction. The car, now clear of the track, continues 
the turning movement at the rate of 40 degrees for 
every two feet of horizontal advance until it eventually 
lands upon the spring platform at the end of the gap. 

In the construction ofthe incline, the greatest care 


control of the ear. 


Diagram Showing Successive Positions of the Automobile in Its Leap Across the Gap. The car is well 


cushioned, and, as 
may be clearly seen in one of the engravings, a pillow 
is placed under the strap to prevent injury to the 
occupant. 

The total weight of the car loaded is about 80 
pounds. It is drawn up, with an attendant, to the 
top of the incline, which is 50 feet above the 
ground. When all is ready the attendant releases the 
clutch, and the car shoots down with rapidly-increas 
ing velocity. Just as it is about to take the leap it 
has a speed of 28 miles an hour. To the spectators 
the most thrilling moment occurs just after the car 
has passed the apex of its course, for here the per- 
former, head downward, appears to be for the moment 
stutionary, While the car swings rapidly over her. But 
it is all over in ap 
instant; for in less 





tread they help to 
held the machine in 
proper alignment 
with the track As 
may be seen in the 
engraving, the guide 
rails terminate in a 
sharper upward bend 
than do the main 
tracks. The forward 
nd of the vehiclk 
follows the main 
track, while the ren: 
if pitched upward 
by the guide rails 
The vehicle is thus 
caused to turn i 
somersault forward 

Odd as it may 
seem, the car does 
not describe a loop 
imywhere in its 
course for to be 
Sure, it must turn on 
its center of grav 
iiy, which is obliged 
to traverse a para 
bolic curve, just like 
1 stone or any other 
body that is throw 
through the alr Sx 


low is the turning 


movement in com é 

parison with the for ” ; 
ward motion of the a scat of 
center ot gravity - _ 
that no loops are de 


cribed even by the 
though in 


vestigation shows 


wwe vk 
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than a second the 
gap is traversed. 

As may well be 
imagined, the great 
est care must be 
exercised in arrest 
ing this tremendous 
projectile, and 
bringing it safely to 
a stop. For this 
purpose a landing 
platform of collape 
ible type has been 
invented. The plat 
form is normally 
held in an inelined 
position by a series 
of heavy springs 
acting through the 
medium of four let 
ers. 

When the vyebi 


z \ 
os cle’ lands on the 


platform the latter 
collapses, and the 
shock is taken up 
by the springs. 
Then the machine 
rolls off and along 
‘ the ground for a dis 
tance of 30 or # 
feet, until its energy 
is spent. 

No mishaps have 
as yet occurred, 
though occasfonally 
when all four wheels 
have not struck the 
platform at exactly 
the same instant, 4 
wheel has beet 
crushed by the ter 
rific impact; for tt 
should be borne i 
mind that an 80 
pound car is no Tight 








that just after the 

‘ i lau | if 

xt Ine ‘ ! 

momentarily move Sos 
ba ward an - 

! on its 

our ville just 

before the inding is 

made milar loop 


is deseribed by the 


The Forward End of the Car Momentarily Stands Still While the Rear Swings Over. 


THE SOMERSAULTING AUTOMOBILE. 


object to be hurled 
across a gap of # 
feet. 
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THE BATTLESHIP OF THE FUTURE.—I. 
BY FORREST EE, CARDULLO, 

An unusual interest has been taken in the new Brit- 
ish ship “Dreadnought,” not only by those whom we 
might expect to find professionally interested in all 
naval affairs, but also by the average layman, who 
reads nothing more technical than the columns of the 
Sunday paper. To the latter she is interestiug simply 
as the biggest and most powerful warship afloat, but to 
the man who concerns himself with naval affairs, she 
is even more interesting as the forerunner of the new 
type of battleship. 

In most respects, the “Dreadnought” is simply a fur- 
ther advance along those same lines in which battle- 
ship design has been progressing for the past fifteen 
years. Her armor is of Krupp steel, similar to that 
carried by the present-day type of ship, being, how- 
ayer, a trifle thicker than is usual -in British ships. 
Her speed is high for a battleship, being 2114 knots. 
She is driven by steam turbines, instead of recipro- 
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primary battery. The reason for this change is as 
follows: 

Let us suppose that the “Dreadnought” engages our 
own “Connecticut.” The “Connecticut” carries an in- 
termediate battery of unusual power, and is there- 
fore an especially good representative of the present 
type of ship. If the vessels fight at long range, the 
12-inch guns of the “Dreadnought” will soon destroy 
the “Connecticut’s” intermediate battery, since they 
can easily penetrate the 7 inches of armor defending 
it, even at 10,000 yards range. While at this range the 
“Connecticut’s” guns can inflict a tremendous amount 
of damage on the “Dreadnought’s” upper works, they 
can do nothing which will impair her fighting ability 
in the least, since all of the heavy guns, machinery, 
magazines, and other vitals of the British ship are 
protected by armor 12 inches thick. 

If, on the other hand, the vessels close in till the 
heavy guns of each can inflict serious damage on the 


other, the four guns in the “Connecticut’s” primary 
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invention and discovery will in the future, as in the 
past, permit of continual improvements in the material 
and mechanism of warships. The third is that fndi- 
vidual ships will continue to increase in size and 
power, provided that there is a corresponding gain in 
efficiency. The fourth is that the designer must seek 
to obtain the most powerful fleet possible with a given 
annual money cost. It costs money to build warships 
and it costs even more money to maintain them ready 
to perform effective service. The first cost of a ship 
of a given type is very nearly proportional to her 
displacement. The cost of maintenance of a ship is 
nearly proportional to her displacement, being, how- 
ever, less per ton in the case of the larger ships. 
A large ship is more powerful in proportion to it 
size than is a small ship, and therefore more pow- 
erful -in proportion to fts cost. The limit to the 
size of a ship is reached at that point where an ir 


8 


crease in the number of guns carried does not produce 
a proportionate increase in the power of the ship, om 

















Dispiacement, 26,000 tons. Speed with producer-gas engines, 22.5 knots. Cruising radius, 13,000 miles. Armor: Belt, 12 inches; barbettes, 16.4 inches; turrets (face), 16.4 toches, Armament; 
Sixteen 12-inch, 50-caliber, 75-ton guns, firing 1,200-pound shell with 8,300 foot-seconds velocity. Torpedo boat defense, twenty 4.7-inch, 60-caliber guns, firing 50-pound shell with 4,000 foot-seconds velocity, Note the 
absence of smokestacks, The main battery emplaced in two diamond-shaped barbettes at each end of central armored redoubt, asin diagram Pig. 5. 


cating engines. The hull is subdivided into separate 
watertight compartments to an unusual extent, as a 
protection against torpedoes. To make all these im- 
provements possible, the ship is of great size, being 
of about 18,000 tons nominal displacement. There are 
Many other unusual features in her construction, 
adopted with the idea of making her more seaworthy, 
more comfortable for her crew, or more convenient 
to operate, but none of them materially affect her fight- 
ing efficiency. 

In one respect, however, the “Dreadnought” is a 
radical departure from the type of battleship that has 
been the accepted standard for the past fifteen years. 
Her main battery consists of ten 12-inch guns, in place 
of the four 12-inch guns usually carried. She is with- 
out any intermediate battery whatever, while the pres- 
ent type of ship carries an intermediate battery of 
from twelve to twenty guns, varying in caliber from 
6 to 8 inches. All the weight generally devoted to 
this battery, its ammunition, mountings, armor, ete., 
it the case of the “Dreadnought” is devoted to the 
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battery would be overwhelmed by the ten guns of the 
“Dreadnought,” while the American’s intermediate bat- 
tery would be powerless to affect the result. Twenty 
of her guns would be ruled out of the battle through 
lack of penetrating power. Although they might be 
trained against the upper works of the British ship, 
where they could destroy perhaps a miilion dollars’ 
worth of property, the effort would not have the slight- 
est effect on the result of the battle. Neither would 
the intermediate battery effect any injuries of this 
character which the main battery of another “Dread- 
nought” could not inflict. At all ranges, and for any 
service, the plan of having two calibers of heavy guns 
aboard ship is inferior to the new plan of making all 
these guns of the same caliber. 

In the course of this paper the writer purposes to 
develop in a general way the lines along which battle- 
ship design may be expected to progress in the future. 
Our deductions will be based on several fundamental 
propositions, the first of which is that all her heavy 
guns will be of the same caliber. The second is that 


account of interference between them, It is not possi 
ble to arrange a very large number of heavy guns on 
a ship in a satisfactory manner, since either each 
gun will have only a small are of fire, or else the 
blast from one gun will prevent another from be 
ing properly served and aimed. It is next in order, 
therefore, that we investigate the probable distribution 
of guns on our battleship of the future 

Of the possible arrangements of heavy guus, the 
most usual is to mount them in pairs in turrets. This 
arrangement combines a maximum are of fire and @ 
very thorough protection with a minimum weight of 
armor and mountings. A number of arrangements 
of guns so mounted are shown in Figs. 1 to 4 rig. 1 
is the arrangement to be used on the United States 
battleship “Michigan.” It will be noted that there are 
eight guns, so mounted that all of them may be fired 
on either broadside, four of them may be fired ahead 
and four of them may be fired astern. Assuming that 
broadside fire is twice as valuable as bow or stern 

(Continued on page 136.) 
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OPTICAL INTENSIFICATION OF PAINTINGS 


PROFESSOR OF EXPERIMENTAL PHYSICS IN THE JOHNS 


HOPKIN NIVERSITY, BALTIMORE 

#f the great difficulties which the artist has to 

tend with in representing scenes in which great 
ont f luminosity occur, is the comparatively 
narrow range of luminosity obtainable on canvas wit! 
pigment According to Aubert the whitest paper 
is onl fifty-seven times as luminous as the darkest 
biack paper, and this probably represents about the 
range obtainable in paintin Contrast with this the 
orm rauge of luminosity in a sunlit landscape 
ere the h lights are many hundred times brighter 

t! i i hadows, to iy nothing of sunset views 
here the disk of the sun itself is to appear in the 
picture .) well known, the colors of natural ob 


jects change in tint as the illumination is increased 


green becoming yellowish for example; and artists 


! takin idvantage of this circumstance, consciously 
or unconsciously, are able to suggest a high degree of 
lumination without actually reproducing it Pic 
ture ire sometimes improved by strong local illum 
ination inyone who has spent much time in sketch 
must I e frequently noticed what ple ing effect 

are vere produced hen a ray of sunlight, filter 
hrough the tree falls upon that portion of the 
cany which represent ay, a sunlit meadow Notic 
ing effs of this kind so frequently, I have been led 
te xperiment with carefully-graded illumination, and 
have obtained results of remarkable beauty If we 


im produce a strong illumination on all of the high 


lights of the picture, and a feeble illumination on all 


of the hadows, we shall obviously greatly increase 
the nze of luminosity. This may be done by a very 
simple mean We have only to take a photograph of 

painting on an orthochromatic plate, preferably 
or red nsitive plate with a suitable ray filter, make 
i inter lide from the negative, and project this 
picture, pot on a white screen, ¢ is usually the case, 
b upen the original painting The experiment is to 


be made in a darkened room, of 


Effects of a very startling nature 


ire produced in this way, especial 


| in the case of moonlight and 
sunset pictures with fine cloud ef 
fe : The most striking, and ar 
tiaticaliy the most pleasing sub 
ject which I have yet tried is a 
little pastel of the market place in 
Concarnenau (Brittany) by Bull 
flele hich is a wonderfully sunny 
leture Under the graded illumi 
nation of the lantern the picture 


becomes filled with a perfect flood 
of suntieb and we feel at. once 
that here for the first time we are 
looking at a picture in which the 


iminosity contrasts of 
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instructive only as showing how completely the values 
in a picture can be controlled by local illumination 

The method is of course of very little practical im- 
portance, though a small exhibition of suitable pic 
tures illuminated in this way would be well worth 
ittending Each picture would have to be illuminated 
by a separate lantern, of course 

In repeating these experiments, the only difficulty 
which will be found is getting the lantern picture “into 
register” with the painting In taking the negative 

ire should be taken to have the painting exactly vet 
tical, and the lens of the camera directly in front of 
its center The same conditions should obtain during 
the illumination of the painting. It takes some little 
practice to get the projected picture exactly the right 
size. The best plan is to select two conspicuous ob 
jects, and note whether their distance apart is greater 
or less in the projection than in the painting. If the 
former is found to be true, the painting should be 
brought nearer to the lantern, the focus being changed, 
of course 

Very likely scenic effects on the stage could be 
heightened by employing this method of illumination, 
or some modification of it 

+ 
The Cause of Soft-Shelled Eggs. 

Poultry writers, since the time the Shanghai rooster 
first invaded Boston, have been repeatedly telling us 
that soft-shelled eggs were caused by an insufficiency 
of lime in the food consumed by the hens. Such, how- 
ever, is not the case. The soft-shelled egg is a case of 
arrested development, due to nervous interference with 
the functions of the oviduct. The laying of incom- 
pletely developed eggs corresponds to abortion in mam 
mals, and can likewise be brought about by extreme 
mental disturbance In experiments conducted at the 
Kansas Experiment Station the writer was able to 
cause the production of soft-shelled eggs by continued 


excitement of confined hens. It was also shown that 


the hen’s system on an ordinary diet contains enough 
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Has the Gulf Stream Any Influence on the Weather 
of New York City? 

The following letter, by Mr. James Page, was sent in 
reply to a gentleman who had been told that a mild 
winter in New York city was due to the fact that the 
Gulf Stream is running sixty miles nearer shore than 
previously We hope that its publication may con- 
tribute to correct the numerous popular misapprehen- 
sions relative to the important part played by the Gulf 
Stream in the economy of nature 

The Weather Bureau is in almost daily receipt of in. 
quiries of this and a similar nature, all having their 
origin in a misconception of the character and extent 
of that motion of the ocean waters to which the name 
Speaking with 
precision, the term should be limited to that continu- 


Gulf Stream ‘may properly be applied. 


ous discharge of the water of the Caribbean Sea and 
the Gulf of Mexieo which takes place through the 
Straits of Florida, a narrow outlet bounded on its 
western side by the State of the same name, and on its 
eastern by Cuba and the Bahama Islands and Bank, 
Throu®h this channel, constricted in its narrowest 
portion to a width of 32 miles, there is a constant out. 
flow of the warm, equatorial waters heaped up in this 
vast and almost landlocked basin by the persistent 
action of the trade winds, rising at times in mid- 
stream to a velocity of four or five knots, and having 
a constant temperature of 81 deg. or 82 deg. F. The 
impetus imparted to this water by the pressure from 
the rear is moreover *ufficient to maintain it in mo 
tion for a considerable distance beyond the actual 
point of exit from the channel proper, which may be 
considered as terminating at Matanilla Shoal, the 
northern extremity of the Great Bahama Bank, in lati- 
tude 27 deg. north. As a result the stream continues 
to be felt as a distinct body of warm water about 
forty or fifty miles in width, moving steadily onward, 
but with uniformly diminishing velocity and tempera- 
ture, until a point opposite Cape Hatteras is attained, 
Beyond 
this point, however, the warm cur- 


or even opposite the Capes of the Chesapeake 


rent spreads out over the adjacent 








area of the ocean like a vast fan, 
and the identity of the stream is 
consequently obliterated in the gen- 
eral eastward drift which character- 
izes the waters of the temperate 
latitudes 

Speaking then with precision, the 
Gulf Stream is a current of warm 
water, forty or fifty miles in width, 


Florida, follows the coast of the 
United States northward as far as 
the Capes of the Chesapeake, and is 
there merged in the generally east- 
ward drift underlying the prevail- 
ing westerly winds of the temper- 
perate latitudes. To describe it in 








hati ire really approached If 


after looking at the picture {llumi 





“! in this way for a few min 
utes, we remove the slide from the lantern, allowing 
® uniform Uiumination to fall upon it, we feel a de 
cided shock The picture looks as if it had not been 
dusted for ten years, the sunlight leaves it, and every 
thing looks’ flat As we become accustomed once more 
to the usual illumination, the appearance of the pi 
ture gradually improves. It is most curious, how 
ever, to note how a short view of the painting under 
the light of the lantern educates us at once to a 
higher standard of luminosity contrast, so much so 
in fact that when we change suddenly to ordinary il 
umination the picture at once strikes us as a very 
feeble 


ittempt at anything like correct values. The 


effects are very different, according to whether we 


take our negative on an ordinary or on an orthochro 


matic plate, especially if there is much blue in the 
picture We can in this way alter the relation of the 
i n tl picture, and study the effect 

pinion that if the values are correct in 
the o1 ! painting, they will hold under the graded 
ilumination produced by the lantern If they are not 
righ the errors will be glaringly magnified As vet 
1 have not had an opportunity to experiment with 
many plietures, but the method i o easily carried out 
that anyone having a good lantern can repeat the ex 


1 } pik re contain itehe of bright, pure red 
ind a red sensitive plate not available, it is a good 
yhut te t the n itive ’ otherwise the il 
1" ition « these p he vi ! too feeble Any de 

rec effe can be secured by local reduction or ir 
tensification of the neg ive ‘ lantern slice We 
can in tl way experiment to our heart's content with 

pai ity iltering he value it will without in 
yuri; he lightest \ most curiou effect is 
obtatr ? f the negative itself projected upon the 
pair I of course lessen he contrast, and if 
the neat fai dense ons I lestroy the 
on er making the picture look like 
in Almost flat wash of chocolat This experiment 
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calcium carbonate for the formation of about five or 
six eggs If lime was withheld from the food, the 
hen after having laid this number of eggs, will stop 
laying When lime was given in limited quantities 
the hens laid apparently normal eggs, but only as fre- 
quently as the lime furnished would supply shell ma- 
terial. Careful weighings proved that eggs thus pro- 
duced, though apparently normal, were actually thin- 
ner-shelled than normal eggs from the same hen. But 
little is known about the process and control of egg 
formation, and further study should yield facts of both 
scientific interest and practical bearing. 
—_><+2 >a —— 


Official Meteorological Summary, New Work. N. Y., 
January, 1907. 


Atmospheric pressure: Highest, 30.69; lowest, 29.57; 


Highest, 62; date, 7th; 
zerv; date, 24th: mean of warmest day, 54: 


mean, 30.23 Temperature: 
lowest 
date, 24th; mean of maximum 


mean of minimum, 25.6; absolute 


date, 7tl coolest day, 7: 
for the month, 38.9: 


© 


mean, 32.2; normal, 30.5; excess compared with mean 


of 37 years, +1.7 Warmest mean temperature for 
January, 40; in 1880 and 1890 
1893. Absolute maximum and minimum for this month 


Precipitation: 3.26; greatest 


99 


Coldest mean, 23; in 


for 37 years, 67 and 6. 
in 24 hour 0.98; date, 12th; average of this month 
for 37 years, 3.76. Deficiency since January 1, 0.50 
least, 1.15, in 1871 


Prevailing direction, N.W.; to 


Greatest precipitation, 6.15, in 1882 
Wind 


9.060 miles 


Snowfall 11.7 


tal movement 


average hourly velocity) 
Weather 


cloudy, 15. Fog: 8th, 


maximum velocity, 59 miles per hour 
partly cloudy, 9; 
18th, 19th, 20th 


Clear day 7 
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In the year just closed 11.753 automobile owners 


registered with the Secretary of State of the State of 
New York. This is an increase of 3,128 over the pre 
ding year During 1906 certificates were issued to 


7,067 chauffeurs, as against 4,387 in 1905. 


the language of Maury as “a river 
in the ocean, having its fountain in 
the Gulf of Mexiéo and its mouth in 
the Arctic Seas” is picturesque, but highly exaggerated 
and erroneous 

With reference to movements of the stream (viz. 
changes in its location as a whole), reports of which, 
furnished by navigators, appear from time to time in 
the daily newspapers, it may be said that these probably 
do exist, although within narrow limits. Observations 
of the “set” experienced by vessels crossing the stream, 
as also of the warmth of the surface waters, show 
that the position of the axis, or line of greatest velo- 
city, as also that of the line of maximum temperature, 
may vary from day to day over a range of fifty miles. 
The methods of observations employed are, however, 
so replete with sources of error that little confidence 
can be placed in any single,result. That such move- 
ments can have any effect upon the climate in the 
vicinity of New York is highly improbable, the stream 
itself in these latitudes being so dispersed as to be 
almost indefinable, and the modifications of the surface 
temperatures of the adjacent waters wrought by a tem- 
porary change in its position being certainly negligt 
ble.—Monthly Weather Review. : 

+ + 
The three turbines of the “Carmania” contain in the 


ag 





gate a million and a quarter of blades, and those 
of the “Lusitania” will have approximately three mil- 
lions of blades together. This means probably over 
one million of blades for each of the low-pressure tur- 
bines. The number of blades in the largest turbine 
which the Westinghouse Company has yet built is 
omething over 85,000, but these turbines being built 
for electrical station purposes run much faster than 
the marine turbines, which latter have therefore @ 
While the insertion 
and fastening of all these blades may present a prob- 


much larger number of blades 


lem to the manufacturer, the entire rotor shaft and 
attaches 


blades are, so far as the operating engineer 
is concerned, a single piece. The blades when they 
al with the 


leave the builders’ hands are really integ 





spindle and case.—Power 


which emerges from the Straits of 





~~ eseeermee 


stile dintivisht 





Fesruary 9, 1907. 


THE NEW LOCK AND KEY BOTTLE FOR HOLDING 
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one of the rarest; in fact, it may be taken for granted 
that the clock shown in our illustration is the only 
one of its kind in existence, being constructed entirely 
of roofing slate. 

Mr. O. Pritchard, a slate quarryman of Cardiff, Md., 
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tera), und 1 labiate (stachys). Seeds from 30 to 60 
years old, several of which had the reputation of be 
ing good for several centuries, did not germinate. Of 
this number were: poppy, tobacco, euphorbia, fox 
glove, etc. The seeds more than 45 years old that 

germinated belong to the following species: 

Acacia bic@psularis, Cytisus biflorus, Leucuwnea 





POISON. 

The question of regulating the sale of poisons has 
hecome a very serious one in the great cities of the 
world, where the rush and roar of modern life make 
the druggist busy and the consumer careless. 
Thousands of inventive minds have been busy 
trying to cevise some means of averting the 


many fatalities which we read about in the news- 


papers; and bottles have been produced with 


rough corrugations, fantastic death’s head labels, 
and the ke, but to little purpose 

Nurs¢ nd relatives of the invalid, or in many 
cases the sick man himself, have reached hastily 
for supposed medicine, and poured out and ad- 
ministered instead a deadly dose before the 
dreadful error was detected. Now, however, in 
London, Paris, Berlin, and other great centers 
an entirely new bottle for poisons has been de- 
vised, with the simplest lock and key arrange- 


ment, which will render it absolutely impossi- 
ble that any tragedy shall ensue if it be used 
in the sickroom 

This new bottle, which has the approval of 
the most eminent physicians and toxicologists, 








leucocephala. Tnese seeds have a thick integu 
ment assuring impermeability to the gas of the 
atmosphere almost as perfect as if that imper 
meability had been produced artificially. This 
peculiarity agrees with the fact universally 
known to-day, that desiccation is an indispens 
able condition in the good preservation ef seeds. 

on 2>+ere = 

A New Eenatured Alcohol! Bll, 

The compromise denatured alcohol bill agreed 
on by the House Committee on-Ways and 
Means carries a provision that the measure shall 
not become effective until after September 1, 
1908. This date was fixed at the request of Mr. 
Yerkes, Commissioner of Internal Revenue, for 
the purpose of granting him adequate time te 
prepare regulations for the manufacture of alco- 
hol by small manufacturers not connected with 








cosis but a few cents more than an ordinary 
medicine bottle, and it has a way of locking 
itself automatically, although the key is always 
attached to it, so that it may be readily opened 
when necessary Thus it is absolutely impossible for 
anyone to mistake this poison bottle for one contain- 
ing innocuous fluid It clearly conveys its message of 
warning even when handled in the dark—a circum- 
stance of the sick-room which has led to so many 
tragedies 

a 

THE SPIDER’S WEB AS A NEGATIVE. 

To one on a vacation and interested in photography, 
the good part of a day may be spent in collecting and 
printing cobwebs The process is easy. Let him get 
the farmer's potato sprayer, put in it some “sizing 
japan,” thinned with turpentine and colored from a 
terra-cotta tube. Then let him take some old window 
glass, or a few cleaned photo plates, and go in quest 
of a clear web with a good center. He will find it on 
an outbuilding or fence in the open. When found, let 
him spray it, then bring up a dry plate of glass behind 
it and lift it from its moorings. In a couple of hours 
the web will be dry, and so hard that the plate can 
be washed without any injury to the web. From 
plates thus secured he may make prints to his heart’s 
content. To make combination pictures, put the plate 
over. any clear negative and print through both of 
them For printing the webs themselves, blue-print 
paper may be used to advantage, inasmuch as it sim- 
plifies the work 

In finer experiments I have tried dyeing the web, 
spraying it with a tincture to make it opaque, then 
taking a fresh damp photo plate which had previously 
been exposed to the light and washed in a hypo bath, 
to lift it. The filaments of the web were so fine, how- 
ever, that though perfectly preserved it was impossible 
to make a print from it. So that for photos I still 
stick to the enameling process; that is, to spraying 
with “sizing japan.” The japan is the same as used 
for gold lettering 

- _—— +9 
A CLOCK MADE OF SLATE. 

Among the many queer materials from which clocks 

have been constructed heretofore, slate is probably 

















A CLOCK MADE OF SLATE. 


A POISON BOTTLE WHICH CANNOT BE ACCIDENTALLY 
MISTAKEN FOR AN ORDINARY PHIAL. 


the builder of this unique timepiece, has made use of 
five differently-colored slates, including the peach- 
bottom blue slate and the red, green, and purple slate 
of Vermont. These colors are blended very artistically 
together, and the 164 pieces, mostly in open-work de- 





WAY 


A SPIDER’S WEB PRINTED ON A PHOTOGRAPH. 














sign, composing the clock are united by 300 screws of 
different sizes. The pieces of slate vary in thickness 
from 1/16 to 1/4 inch. The design of the clock, 
which has a cathedral gong, represents a church front, 
lighted with nine three-candle-power colored incan- 
descent bulbs, adding much to the beauty of this 
unique construction, The clock, which required eight 
months to complete, is four feet high, two feet wide, 
and one foot deep. Owing to the extreme thinness 
of the slate sheets, many were broken before the 
clock was finished. 

The maker of the above clock is working on another 
larger clock of slate in the style of a grand Gothic 
altar, which will require two years to finish. 

ane —O + ore - 

Little is known about how long the seeds of the 
various vegetables preserve their germinative power 
De Candolle alone, hitherto, had studied the question. 
In 1846, he sowed the seeds of 368 different species 
gathered by himself and preserved for 14 years. He 
saw 17 species germinate; 5 malvaceous (out of 10 
sown): 9 leguminous (out of 45); 1 labiaceous (out 
of 30). Mons. Paul Becquerel has recently taken up 
this investigation upon a larger scale, and he has 
just communicated his results to the Académie des 
Sciences He sowed 550 species belonging to 30 fam 
ilies of monocotyledons and dicotyledons. These seeds 
had been preserved at the museum for a time varying 
from 25 to 135 years. They were washed in sterilized 
water: husked when the integument appeared too im 
permeable; then placed upon moist aseptic coton hydro- 
phile in a glass tank covered with a glass plate, which 
was Maintained at a constant temperature of 28 deg. C. 
Out of these 550 species, each represented by a dozen 
seeds, 23 only germinated: 18 leguminous (2 laburnum, 


) ; 


1 mimosa, 2 acacias); 3 lotus; 1 malvaceous (lava- 


distilleries. 

The present law removing all internal revenue 
tax from denatured alcohol permits only distil! 
leries and factories having large denaturing 
warehouses to engage in the manufacture of the alco 
hol designed for fuel, light, and manufacturing put 
poses, and the bill just reported by the House Com 
mittee is to permit farmers to convert their preducts 
into alcohol. 


PUBLIC WEATHER TOWERS IN VIENNA. 

In several of the beautiful parks of the city of 
Vienna very interesting weather towers cr beoths 
(Wetterhaéuschen) in the shape of a pagoda can ke 
seen. In the Maria Josefa Park, just opened, is one 
shown in our engraving, which is distinguished from 
most others by the number of its meteorological in 
struments, and by very full data and indications of 
general interest. It was made by Heinrich Kappeller, 
from a design by Ignaz Fuchs. On the front is an 
ingeniously constructed universal clock, designed and 
patented by Prof. Lauda, of Leitmeritz, and made in 
Vienna. This clock shows the time in all the large 
cities of the world. On the northeast side is an im 
mense aimospherical thermometer, showing the tem 
perature of the moment, while another beside it gives 
the extremes of the twenty-four hours past. On the 
northwest side is a new instrument, namely, an elec 
trical barometer, which gives warning of impending 
electrical storms. Beneath it is a meteorological tele 
graph ifistrument, and from these two weather proph 
ets reliable conclusions can be reached. On the south- 
eastern side is a self-registering barometer, by which 
the variations in atmospheric pressure for an entire 
week are recorued on a strip of paper. On the south 
western side are two self-registering thermometer 
protected from the sun. One shows the variations in 
the temperature of the atmosphere, the other the 
changes in a stratum of earth beneath the booth some 
eight feet deep. The remaining space is filled with 
interesting metegrological data. The booth receives 
much attention from visitors. The idea of combining 
the useful with the ornamental is a good one, and 
might be followed to advantage in our public parks 
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THE BATTLESHIP OF THE FUTURE.—I. 
(Continued from page 1338.) 
fire, we may estimate roughly the power of this 
arrangement as 2x 8+ 4, or 20 gun units. In like 


manner we may say that its comparative efficiency is 


20 8, or 2.5 
Pig. 2 represents the arrangement of the guns of the 
Dreadnought.” In this case, although there are ten 


guns, only eight of them can fire on either broadside 
and six of them can fire ahead. While theoretically 
six guns may be fired astern, also, as a matter of fact 
there is a large space to the rear of the ship on each 
side of the center line, on which only four guns can be 
brought to bear In this design, none of ‘the guns fire 
over the turrets of other guns, it being different in 
this reepect from all the others shown. The power of 
6+ 4 
the “Dreadnought” is 2 x 8 4+ , or 21 gun units, 
2 
and the efficiency of the arrangement is 21 10, or 2.1. 


Fig is a distribution of twelve guns after the 
arrangement in use on our own “Connecticut Right 


guns can be fired on either broadside, and six guns 


ahead or astern The power of the arrangement is 22 
gun unite and the efficiency is 1.83 Fig. 4 is another 
arrangement of twelve guns No similar arrangement 


is in use on any ship at the present time. Ten guns 
may be fired on either broadside, and eight ahead or 
astern. The power is 28 gum units, and the efficiency 
in each of the arrangements so far discussed, each 
turret is presumed to be mounted on a barbette, or 
circular armored tower, rising from the armored deck 
at the water line to the base of the revolving turret 
The armor of this barbette comprises more than half 
the weight of the whole structure If we arrange the 
turrets in groups, each group mounted as close together 
as possible, and all mounted on an armored citadel, in 
stead of several separate barbettes, there is a possi 
bility of a considerable saving in weight In Fig. 5 
is shown such an arrangement, where the armament 
is gathered into two groups of four two-gun turrets 
each, each group of turrets being mounted on an 
armored citadel, diamond-shaped in plan. For the 
same thickness of armor, the weight of the citadel is 
but two-thirds of the weight of four barbettes. The 
pewer of this arrangement is 32 gun units, since 
tweive guns can be fired on either broadside, and eight 
guns ahead or astern. Since the efficiency, on the 
plan we have been considering, depends on the number 


, 
O71 


guns carried in two-gun turrets, each mounted on a 
separate barbette, we may estimate the comparative 
efficiency of the proposed arrangement in the follow 
ing manner: Assuming that the weight of the barbette 
is 50 per cent of the weight of the whole structure, we 
have reduced the total weight by 1-3 x 50 per ¢ent, or 
i6 2-3 per cent. For the same number of guns, the 
total weight of the structures is but 831-3 per cent 
of that of eight separate turrets, each with its own 
barbette. The efficiency of the arrangement is accord 

ingly 32 (16 & 831-3 per cent), or 2.40 
It is possible to mount guns in threes as well as in 
pairs, provided that the turrets be suitably enlarged 
The turret would become circular instead of elliptical, 
a Slightly greater distance between the guns would be 
lestrable, and the three guns would be,trained and ele 
vated as a unit in the same manner as the two guns 
of a turret now are. The disadvantages of such a 
scheme are that it makes the turret more complicated 
ahd crowded, that the larger turret is a better target 
und that an accident to a turret will put three guns 
eut of action instead of two. The advantages are that 
a ship of a given size may in this way carry more 
guns, since the weight of the entire structure is not 
increased in the same proportion as the number of 
guns, that the guns may be so arranged as to inter 
fere less with each other's fire, and that given the 
same number of guns and the same displacement, the 
ship having three-cun turrets will be more speedy 
more heavily armored, and more powerful in point of 
gun fire than her opponent with twoeun turrets In 
the writer's opinion, the advantages of the system very 
Accordingly, we 
f 


much outweigh its disadvantages 


will consider the following possible arrangements « 


guns 

Fig. 6 is an arrangement of twelve guns in four 
three-cun turrets. The entire twelve may be fired on 
either broadside, and six may be fired ahead or astern 
The power of the arrangement is therefore 30 gun 
units. The efficiency may be estimated as follows: In 
the case of the two-gun turret, the weight of the tur 
ret and barbette together is very nearly 75 per cent 
of that of the whole structure, while the weight of the 
guns comprises the remaining 25 per cent To allow 
of three guns in a turret, the area of its ground plan 
mnst be increased 50 per cent. This will necessitate 


an increase of 23 per cent in the circumference of its 


walls. or an Increase of 75 per cent 3 per cent, or 
17 per cent, in the total weight of the structure. The 
extra gun will Increase the total weight by \ 25 per 


cent, or 124% per cent The whole increase in weight 
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will be 17% per cent plus 12% per cent, or 30 per 
cent It therefore follows that the weight per gun is 
2-3 X 130 per cent, or 87 per cent of its former value. 
The efficiency of this grouping is’ therefore 30 
(12 X 0.87), or 2.88 

The three-gun turrets may be arranged in any of the 
groupings that have already been found possible with 
two-gun turrets. Combinations may also be arranged 
of two-gun and three-gun turrets on the same ship. 
What seems to be the most powerful practicable ar- 
rangement of guns is shown in Fig. 7. Twenty guns 
are here gathered in two groups, one at each end of 
the ship Zach group consists of four turrets mounted 
upon a diamond-shaped citadel. Of these turrets, the 
two on the center line of the ship are three-gun turrets, 
while the other two are two-gun turrets. Sixteen guns 
can be fired on either broadside, while ten can be 
fired ahead or astern. The power of the arrangement 
is 42 gun units, and since the weight of all the gun 











Fig. 4.—Twelve 12-Inch. 





Fig. 5.—Sixteen 12-Inch in Two Groups of Four 
2-Giun Turrets, 
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Fig. 6.—Twelve 12;:Inch in Four 8-Gun Turrets. 





Fig. 7.—Twenty 12-Inch in Four 3-Gun and Four 
2-Gun Turrets, 


structures may be shown to be but 75 per cent of that 
required to mount twenty guns in ten separate turrets, 
the efficiency of the arrangement is 2.8. 

The few arrangements which have been here pre- 
sented do not by any means exhaust the list of desir- 
able combinations. They are to be taken simply as 
representative of what may be done, and the compari- 
son of them is interesting because it affords us an 
idea of the principles by means of which their rela- 
tive value may be estimated. What will be a very 
serious objection in the minds of many naval authori- 
ties to some of the plans proposed is the fact that they 
involve an extraordinary concentration of guns in a 
small space. It will be argued that in the case of 
the arrangement shown in Fig. 7, for instance, a single 
shot could put out of action ten guns, or half the 
power of the ship. On the other hand, it is to be 
noted that the great size of ship required to carry so 
heavy an armament, together with the saving in 
weight effected by the arrangement, permits of the 
ipplication of armor so thick as to make its penetra- 
tion impossible except at very short range. The argu- 
ment that it is poor policy to put all your eggs in one 
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basket is met by the answer that one basket in this 
case may be more carefully guarded and thoroughly 
protected. 

The type and caliber of gun carried is second only 
to the number and arrangement, in determining the 
size and general construction of the ship. The type 
of gun will affect the thickness and distribution of 
armor, and indirectly, the size and speed of the vessel. 
It is of paramount importance that a battleship shall 
be armed with guns of such caliber and power as wil] 
enable her to fight on equal terms with any ship of 
approximately equal tonnage, and all other consider- 
ations are of secondary importance. That the guns of 
the future will be more powerful and effective than 
those of the present day goes without saying, but it is 
not so easy to see in what way this increased power 
will be gained. 

The power of a gun of a given caliber may be in- 
creased in one of two ways. Either the length of the 
gun may be increased, or the pressure of the explo- 
sion may be raised by increasing the powder charge, 
The limit to the length of the gun is about sixty cali- 
bers, since when this Ttength is reached, it is found to 
be better to enlarge the caliber of the weapon and 
diminish the ratio of length to bore. The limit to the 
explosion pressure is about 17 tons per square inch, 
and this limit is set, not by lack of strength on the 
part of the walls of the gun to resist a greater pres- 
sure, but by the fact that greater gas pressures pro- 
duce too great erosion in the bore of the gun. Guns 
have been built and tested which successfully endured 
a pressure of 32 tons per square inch, and if sufficient 
improvement can be made in powders, and in the mate- 
rial of inner tubes, so that heavier pressures may be 
sustained without too serious erosion, we may expect 
great advances in the power of guns. 

The value of a gun as a naval weapon depends on 
two things, first on its ability to penetrate armor, and 
second on the weight of shot thrown in a given time. 
Given two guns of equal penetration at battle ranges, 
their relative values are as the weight of metal thrown 
per minute by each. When, however, we are called 
upon to compare two guns of different penetration, it 
is more difficult to get an idea of their relative value. 
The writer is inclined to estimate their relative value 
by comparing the range at which they will penetrate 
the armor to which they will probably be opposed. If 
this principle be correct, it will appear from the tables 
of gun penetrations and probable thickness of armor 
that the power of a gun varies as the cube of its cali- 
ber, for a given muzzle velocity and form of projee- 
tile; but when the caliber has become so great that the 
gun is able to penetrate any armor to which it will 
be opposed, at battle ranges, a further increase is use- 
less, and the law given above no longer holds. If we 
consider that the weight of metal thrown per minute 
by: a gun is independent of its caliber (since the 
smaller it is the faster it can be fired), which is nearly 
true for guns of 6-inch caliber and over, we have 1 
twelve-inch gun equal to 1.7 ten-inch guns, or 3.4 eight- 
inch guns, or § six-inch guns, or 0.63 of a fourteen- 
inch gun. 

Facilities for rapidly leading, sighting, and firing 
naval guns are of very great importance when applied 
to guns of sufficient penetration. A more rapid rate 
or fire demands a larger supply of ammunition, better 
and more powerful ammunition hoists, and greater 
space and weight for magazines and loading machin- 
ery. Were it not for this fact, we might expect to see 
the displacement per gun continually decreasing, as 
improvements are introduced which tend to cut down 
weights, but the probabilities are that the extra weight 
demanded by the improved rate of fire will just about 
balance any saving that may be had from other 
sources. 

(To be continued.) 
Death of Sir Michael Foster. 

One of England’s most noted surgeons, Sir Michael 
Foster, K.C.B., died January 30, 1907. He held at 
various times the posts of professor of practical physi- 
ology at University College, London; prelector of 
physiology, Trinity College, Cambridge; president of 
the British Association; professor of physiology, Cam- 
bridge; and secretary of the Royal Society. He repre- 
sented London University in the House of Commons, 
1900-06. He was joint editor of “Scientific Memoirs 
of Thomas Henry Huxley.” 

oe 

A landslide occurred in October on che Thompson 
ranch at Scott’s Valley at Santa Cruz, Cal., which un- 
covered a bed of whalebone which apparently has 
been there since the antediluvian period. The place 
where the prehistoric bones were uncovered is fully 
600 feet above the sea level and six miles from the 
shores of Monterey Bay. Other discoveries of the kind 
have been made in various sectfons of the county, and 
scientists who have made a study of the geological 
formation of the soil at different times claim that the 
present site of Santa Cruz, extending as far back as 
the Santa Cruz Mountains, was once covered by an 
immense body of water. 
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RECENTLY PATENTED INVENTIONS, 
Of Interest to Farmers, 

SEED-SOWING MACHINE.—M. H. Brown- 
ina, Perry, I. In this patent the invention 
is an improvement on that class of broadcast 
seed-sowing machines which are particularly 
adapted for sowing clover and other seeds 
among standing corn or on ground in which 
corn or other crop has been planted in rows. 

BEET - HARVESTER. — J. F. SANDBERG, 
Smithfield, Utah. The beets are planted in 
rows. A rotary cutter at the front end cuts 
off the very rank tops and a topper by its 
blades co-operating with the roller operates to 
cut the top portions sufficiently below the 
ground surface, the scraper following and dis- 
charging tops to one side, the plow following 
in line with the rows and digging out the 
beets, disintegrating the soil and separating it 
from the beets by aid of pins. A rake in 
the plow’s rear gathers and discharges the 
beets by aid of the toothed roller to a trough 
at the rear where they are discharged aside 
by the conveyer. 


Of General Interest, 
DEVICE.—G. Moorn, Granite 
Falls, Wash. The invention relates to logging 
devices such as shown and described in the 
Letters Patent of the United States formerly 
granted to Mr. Moore. Tue object of the pres- 
ent improvement is to provide a device ar- 
ranged to permit convenient running of the 
logs down steep grades under perfect control 
of the operator and without danger of in- 
juring the logs or wasting time. 

LOCKING DEVICE FOR UMBRELLAS.— 
B. Moses, Jennings, La. One purpose of this 
inventor is to provide a lock or catch forming 
a portion of an umbrella or parasol which 
eannot be unlocked to open the umbrella ex- 
cept by one familiar with the combination, or 
by violent means, or by taking the lock apart, 
the object being to prevent the indiscriminate 
appropriation of umbrellas by persons not en- 


LOGGING 





titled to their use. 


PROCESS OF MAKING’ FERTILIZER) 
FROM LEATHER SCRAP.—E. J. Fucus, | 
Scranton, Pa. The invention refers to the | 
material known as “ammoniate fertilizer,” 


which is made from the scraps and refuse | 
portions of vegetable-tanned leather. This am- | 
moniate is employed mainly in the manufacture | 
of fertilizers. By preparing the ammoniate so/| 
that it contains no tannin and little or no 
unavailable ammonia its quality is greatly | 
improved, and by eliminating the soluble tan- | 
nin it is possible to practically make all of | 
the ammonia available. 
CONTRACTIBLE MOLD.—G. Queneunece | 
and J. E. Hennen, Fond Du Lac, Wis. This} 
flexible mold is for use in the construction of 
arches, culverts, sewers, or the like, in which | 
a temporary support is required for the ce- 
ment, brick, or stone used in construction. A 
“eylinder” is employed, being formed of sheet | 
metal and provided interiorly with means for 
expanding and contracting it. 
WHIP-SOCKET.—T. ArmstTRONG, Saranac, | 
N. Y. In this case the invention has reference 
to improvements in whip-sockets, the object | 
being to provide a novel and simple means | 
for locking the whip-stock in the socket, thus 
preventing the removal excepting upon its re- 
lease by unlocking the retaining mechanism. 


SAFHPTY-RAZOR.—J. R. Curtey, New York, | 
N. Y. Mr. Curley has for an object the pro- | 
vision of a razor arranged to permit of using) 
the implement to produce either a right or | 
left hand shearing cut or a straight scraping} 
cut and to allow convenient opening for clean- | 
ing purposes and insertion and removal of the 
blade and a very fine adjustment of the blade 
relative to the guard. | 

PROCESS OF MAKING VANILLIN.—E. L.| 
FROGER-DELAPIERRE, 25 Rue de Belfort, Cour- 
bevoie, Seine, France. The present invention | 
has for its object a process for the production | 
of vanillin or other aromatic aldehydes con 
taining free phenol groups. This process is 
based upon the oxidizing action exerted by| 
oxygen in presence of terpins, sesquiterpins, | 
ete., upon phenols containing allyl groups or 
propeny! groups, or upon certain derivatives 
of such phenols with free phenol groups, such 


as clove-oil, eugenol, isoeugenol, and their 
analogues. 
MARINE VESSEL.—J. F. Gray, Ports- 


mouth, N. H. By means of this invention, 
Mr. Gray provides a life-boat completely in- 
closed, and which may be operated as a sub- 
marine and to allow persons to enter the 
life-boat even after the wreckage of the larger 
vessel without in any way opening the life- 
boat to the surrounding air or water, as the 
case may be, after which the life-boat may be 
Sealed, and disconnected from the larger vessel, 
the life-boat being fitted with propelling 
means, and such equipment as will render it 
self-sustaining 

CARD-CASE.—M. Nirpit, New York, N. Y 
In this patent the invention refers to card 
eases to hold business or personal cards, and 
has for its object the provision of a case 
adapted to hold such cards, to keep them in 
® serviceable condition, and to enable one card 
to be withdrawn from the case without hand- 
ling the remaining cards therein. 


SOAP.—L. H. Reuter, New York, N. Y. 
Average soap of the market contains too much 
free alkali—so much, indeed, that it cannot 
be used without injury for toilet, medicinal, 





|} latch will be disengaged by small 


or technical purposes. 
neutral soap is not obtainable in one opera- 
tion, and therefore practically all soap manu- 
factured necessarily contains an excess of free 
alkali, which can only be removed in a second 
operation— for instance, by neutralization 
with an acid. 


BRICK-KILN.—C. K. Weimer, Atlanta, Ga.| 


The object of this improvement is to provide 
a structure wherein it is not necessary to 
cover the entire length of the kiln-floor, as in 
other structures heretofore used, before turn-| 
ing the drying-air into the duct; but as fast 
as a bench or section of the brick is set the! 
air may be turned into it and the drying 
commenced, thus facilitating the working of | 
the kiln. | 

DRAFTING APPARATUS.—T. F. WItLiaMs, 
New Bethlehem, Pa. This apparatus is es-| 
pecially useful in connection with devices em- 
bodying the use of scales for the purpose of 
measurement. The object of the inventor is to 
provide an apparatus which permits the draft- 
ing of designs and other drawings with exact- 
ness and rapidity and which facilitates the 
laying off of measured distances in horizontal 
or vertical directions. 


COMPOSITION FOR SOUND-RECORDS.— 
BE. J. B. Brocuwrioux, P. J. Tocnon, A. For- 
Tip, and L. V. Marorrg, 23 Quai Voltaire, 
Paris, France. The object of this invention is 
the production of a special composition de- 
signed to be applied to the surface of paper, 
cardboard, pasteboard, and other substances to 
form a film or coating on which sounds may | 
be recorded and subsequently reproduced by | 
means of a phonograph. It is especially suit-| 
Able for the production of cards which bearing | 
the record may be forwarded by post and read} 
by the recipient by means of a phonograph. 

HYPODERMIC SYRINGE.—J. De Lisze, | 
New York, N. ¥. The object of the present 
invention is to provide a syringe arranged to 
contain antitoxin serum in an absolutely asep- 
tic condition during the time the syringe is 
stored or in transit and to enable the user to 
readily rearrange the parts to allow a free 
unobstructed flow of the serum through the) 
needle when the syringe is used. It relates to 
hypodermic syringes, such as shown and de-| 
scribed in Letters Patent of the United States 
formerly granted to Mr. De Lisle. | 

TOBACCO-BOX. — M. B. BrnrMan, Balti- 
more, Md. The inventor produces an improved 
tobacco-box which is simply and durably con- 


| structed and adapted to be carried in the 


pocket to contain and protect a tobacco plug, 
and having an attachment which may be 
quickly and easily operated to sever a portion | 
of a size suitable for chewing. The incon- 
venience of using a pocket-knife is thus 
avoided. Mr. Behrman has invented another 
tobacco-box and it is an improvement in that 
class of pocket tobacco-boxes which are pro- 
vided with a cutting attachment for severing 
from a plug portions or sections of a size 
adapted for chewing. | 

PAPER-ROLL HOLDER AND CUTTER.—4J. 
F. Finan, Cumberland, Md. The invention 
consists in an improvement upon the general 
construction of a roll-holder and cutter, seen 
in previous patents granted to Mr. Finan. In 
the present improvement the cutter-bar gravi- 
tates to its outward position by reason of 


| downwardly-inclined guides, and is one in 


which a simple and better construction is ob- 
tained. The cutter devices may be appliel to 
any form of roll holder already in use as a 
wall-bracket. 

UMBRELLA. P. Green, Wytheville, Va. 
The invention pertains particularly to the 
means whereby an umbrella is held open and 
closed by the operation of a runner in con- 
nection with a stick. In operation a «spring- 
pressure 
upon the thimble in the direction of length of 
the stick when it is desired to adjust the um- 
brella from open to closed position, or vice! 
versa. 

NUT-LOCK.—E. L. Prrrs, Phenix, Ariz. In 


| this case the invention is an improved nut- 


fastening adapted for application in various 
ways, but particularly for the pivots of bar- 
bers’ shears, scissors, and other cutting im- 
plements. It is applicable as a nut-lock and 
screw attachment for connecting any two or 
more parts, whether movable on each other 
or not. 

DISPLAY - HANGER. x & Douenry, 
Mount Pleasant, Mich. The object in this in-! 
stance is to provide a hanger or merchandise- 
support, more especially designed for use in 
stores and arranged to compactly support and 
display for scarfs, collars, muffs and other 
articles to the greatest advantage, and at the 
same time preventing petty theft or removal 
of the articles by unauthorized persons. 

TELEGRAPHIC CODE.—A. M. Fisuer, Box} 
1375, New York, N. Y The object of the! 
invention is to provide a code, more especially | 
designed for the use of large business concerns 
and arranged to permit convenient and accu-| 
rate codifying of correspondence, specifications, 
orders, and the like, each code-word being 
readily pronounceable and of not more than 
ten letters. e 


Hardware. | 
PIPE-CLAMP.—R. Parker, Lakewood, N. J.| 
This invention is an improved clamp embody- | 
ing in its construction a plurality of jaws. 
which are universally adjustable, adapting 
them to support pipes of irregular forms, | 


On a large scale a’ 


| stove. 


| the invention is 


branch joints, and any kind of pipe-fitting. 
The nature of the construction is such that it 
may be folded to occupy a small compass, 
enabling the clamp to be conveniently carried 
from place to place, and manufactured at a 
small cost. 

TOOL.—J. B. Kraus, Puyallup, Wash. This 
invention relates to watchmmakers’ tools; and 
its object is to provide a tool for accurately 
and quickly placing the roller-table in posi- 
tion on the balance-staff In a very convenient 
manner and without danger of injuring«the 
roller-jewel, pivots, or balance-wheel. 





Household Utilities, 


SHOVEL.—C. F. Smirn, New York, N. Y. 
This shovel is for use in sifting ashes, es- 
pecially before the same are removed from the 
The invention is particularly directed 
to a form of detachable bottom for the shovel 
and a novel device for securing the same in 
place, the device being of such construction 
and placed in such position as not to interfere 
with the use of the shovel in the ordinary 
manner. 

LIQUID-SEPARATOR.—G. W. Dixon, Chi- 
cago, Ill. This invention relates to improve 
ments in devices for the separation of light 
matter from heavy liquids—such as cream, 
oils, fats, grease, and the like—the object be 
ing to produce a simple device particularly 
adapted for household use in separating cream 
from milk in bottles or other receptacles. 





Machines and Mechanical Devices, 


ASH-HANDLING CRANE.—C. R. Orp, Me- 
Adam, New Brunswick, Canada. The object of 
to produce an apparatus 
especially adapted for handling ashes or cin- 
ders, facilitating the unloading and dumping 
operation. More specifically, the invention re 
lates to means for dumping the bucket in 
which the ashes or cinders are carried, and, 
further, in providing an arrangement which 
tends to decrease the amount of leakage at 
the operating-cylinder. 

MACHINE FOR SHAPING PRUNES.—A. C. 
Borpick, Portland, Ore. This invention re 
lates to a machine for shaping prunes, it being 
especially designed to roll dry or evaporated 
prunes into a novel shape, as best adapted for 
the top layer when packing them in boxes and 
commonly known as “facing” prunes. The 
machine is capable of acting on a large num- 
ber of prunes simultaneously, thereby shaping 
them with facility and at a nominal cost. 

COTTON-GIN ATTACHMENT.—G. W. Lona, 
Lindsay, Indian Ter. In this patent the In- 
vention relates to means for conveying or 
removing the cotton-seed from the gin-box, and 
has for its object peculiar, novel, and im 
proved means for the purpose stated, the same 
being designed for use in place of the screw 
conveyer commonly employed in the bottom of 


| the seedbox. 


WRAPPING-MACHINE. — A. H. Porsury, 
Portland, Ore. Caramels are supplied to links 
of a chain, which stops when a caramel! is in 
position for removal, During movement of 
chain a strip of paper is fed into a paper 
slot and then an arm swings to sweep the 
caramel into place for engagement by a 
plunger. In the meantime, severed from the 
strip, the caramel and paper move into a 
folding-box and then follows a process of fold- 
ing the caramel. A new one is now placed 
on a new strip fed forward above the felded 
caramel, the plunger forcing the wrapped 
caramel into a chute. This movement makes 
the final folding, turning the folded ends up 
against the ends of the caramel, and complet- 
ing the wrapping. 


Prime Movers and Their Accessories, 

INTERNAL -COMBUSTION ENGINE. F. 
WACKENHUTH, Newark, N. J. The engine is 
particularly useful in burning liquid fuels, but 
operative in connection with gaseous or solid 
fuels, if desired. The object of the invention 
primarily is to secure complete combustion of 
fuel, at the same time avoiding loss of heat 
and radiation through the cylinder-walls and 
contamination of the fresh charge by the 
products of previous combustion within the 
cylinder. 

RELIEF-VALVE FOR LOCOMOTIVES.—T. 
EK. Breacuan, H. B. Rep, and J. H. Best, 
Shenandoah, Va. The object of the invention 
is to provide an arrangement which will op 
erate to prevent compression in the ends of 
the cylinder or steam-chest when the pistons 
are moving freely therein and without steam 
and under such conditions as arise when the 
locomotive is driven or running freely without 
steam, as in stopping or in going down a 
grade, 

HORIZONTAL BOILER.—J. C. Parker, Red 
Bank, N. J. The brick arch commonly used 
in boilers for closing off the draft between the 
fire-box and the front end of the boiler is done 
away with in this case and is replaced by a 





coll of pipe having both ends connected to the 


boiler and covered with asbestos. ty reason 
of deterioration this arch was rebuilt several 
times during the life of the boiler. This in 


ventor effects just as perfect a seal between| 
the fire-box and the front of the boiler and at} 
the same time the water circulating in the| 
coll forming this seal aids in generation of 
steam by the absorption of heat which would 





otherwise be lost. i 


BRallways and Their Accessories, 

MAIL-BAG-DELIVERY DEVICK.—-P. J. A, 
Scunoor, Holstein, Iowa. The mati-tag te 
suspended from one of two supports on the 
derrick at the station or railway side, and a 
bag is also suspended from the head at the 
free or outer extremity of crane, the latter 
obviously being adjusted outwardly from the 
side of the car As the car moves along the 
mail-bag on the derrick will be taken up by 
the crane, and the mail-bag on the crane will 
be taken up by the derrick, 





Pertaining to Recreation, 

AMUSEMENT DEVICE,—H. 8. Basaprr, 
Edwall, Wash. This invention relates to that 
class of amusement devices designed for the 
production of peculiar sounds, and more par 
ticularly to devices in which the sound is pro 
duced by the vibration of a thin etrip of ma 
terial when exposed to the influence of « biast 
of alr. The device may be carried in the 
pocket. Sounds may be produced by inserting 
the device between the lips and blowing 
through the same. : 

FISH-HOOK, W. J. Evans, Minneapolis, 
Minn. On this hook the bait is fully exposed 
at all times, but cannot escape from the hook 
or be detached by the fish, 
no part of the hook is passed through the 
body of the bait and the frog, the bait pre 
ferably used, may swim about, and even rise 
to the surface and breathe with nearly ae 
great freedom as though the hook were not 
attached. The swimming bait attracts the fish 
and cruelty to live bait is obviated, 





Pertaining to Vehtcies. 

STEERING DEVICE FOR WHEELED 
VEHICLES.—J. W. Love, Truby, Texas. The 
invention has reference more especially to 
steering devices for wheeled vehicles, such as 
cultivators, planters, sulky-plows, grein-drilis, 
and the like; and one of the principal objects 
thereof is to overcome numerous disadvaniages 
and objections frequently encountered in the 
use of other contrivances or structures hitherte 
devised for similar purposes. 

VEHICLE-TIRE.—F. Hirencocn, Freeport, 
New York. One purpose of the invention is to 
provide an armor for use in connection with 
the shoe of an automobile or other yehicie tire 
and a protection for the inner tube. rendering 
the tire punctureless, and to so construct and 
apply the armor that it will not detract from 
the usual elasticity of such tires. 


Designs. 

DESIGN FOR A WALL-COVERING. —L 
Pronsercer, Berlin, Germany. This design for 
a wall-covering comprises alternate vertiral 
bands, the broadest of which have a moire 
effect and at regular intervals ornamenied with 
comparatively large fleur de lis. 


Nors.-Coples of any of these vatents will 
be furnished by Munn & Co, for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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(10374) J. D. W. C. asks: Inasmuch 
as it is frequently stated to be a fairiy well- 
established fact that our sun, with his atten- 
dant and dependent flock of planets, are in flight 
as one body, with some distant star as a cen 
ter of the solar system combined orbli, it would 
be interesting to know the probable time, ta 
earth-years, to complete the circuit f am un 
able to find information on this potnt If not 
too much trouble, please reply throngh inquiry 
column A. There is no knowledg: 
upon the length of time required for our eon te 
make one circuit of its mighty orbit It ts 
quite a well-established fact that the sun and 
of course, his family of planets with him, are 
moving In a certain direction in space The 
stars In the quarter of the sky from which th« 


whatever 


j}sun is going are slowly moving sapparentiy 


toward each other, and at the opposite point 
of the sky the stars are apparently moving 
farther from each other. Sufficient time has 
not elapsed since these observations began to 
enable one to determine the rate of the motion 
of the sun. 


(10875) J. T. H. asks: Wiil you ex 
plain what makes the two tmages in a pair of 


At the same time 
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B. Wade ccccsecesccscccess . 842,278 
Protractor, bevel, P. Kelly . . 42.205 
Pulverizer, P. L. Simpson . .. 842,430 
Punching machine, A. Vernet .. 842,729 
Pyrometer, Heeley & Fery -» 842,314 
Rail anchor, F. A. Poor .... .. 842,581 
Rail fastening apparatus, L. -. 842,549 
Rail joint, Wolhaupter . 842,508 
Rail joint, B. H, Schwartz . 842,815 
Rail tie, Mitchell & Ford .......+++: 842,573 
Rail tie and fastening, J. 

12,008 


issue 
Railway | 














842,285 


Rallway bumper, I. 'M. &e get asteeees 842,346 
Rallway gate, W. H. Myers .......+-++++- 842,805 
Railway rails, electrical mecunaitien for, _ 

B. Hayward ......--ccscecevccersvens « 842,545 
Railway signal, C. J. Coleman . 842.200 
Railway signal, C. W. Coleman ..... eevee S42 828 
Railway signal apparatus, J. W. Latta .... a2. 675 
Railway signal, electric, H. Smelser 842,432 
Railway switch, P. D. Hibner.......--++++- 842,460 
Railway tie, F. V. Bicking 842,752 
Railway tie and Sas metallic, A. Mor- 

GER © 0 bac ddcecbbe ss tevccononases . 842,226 

metallic, + ee ee REE 842,414 


Railway tie, 
tie, metallic, A. J. 


Railway 
Railway tr 
Rallway tr 
Railways, 


Mueller....... 
ack construction, 8. G. Howe.... 
ack drill, A. H. Handlan, Jr 

electrical apparatus for settin 


the points and signals on, Kottmair 
Zwack .nccccccsccccccenrecesessesesess 
Rake. See Hay rake. 
Razor blade. cleaner, A. F. Smith.......... 


Razor, 
Reamer, C. 
Rec eptacles 





F, SPLITDORF 


Cc. 
Engineering Dept. 17-21 Vandewater St., N. ¥. City 


porting, 


safety. F. H. Armold ...-ssceseenes 
E. Martin ......ce-ses-- 
and the like means for sup- 
Luts & Sibley .....scccesecess 


- 842,415 


842.202 


. 842,544 


A New and 
Better Kina 
of Soap 
Always clean and 


pure. In bottles,safe 
from contamination 


What 

















you us 


perfumed cleanser, 
getmicide, antiseptic, 


BENDER'S 
SANITARY £/QU/D 


TOILET SOAP 


The only proper soap for Hotels, 
Public Buildings, Offices, Parlor 
Cars, Steamships and the ae 
Sprinkle- cop bs betten. 














L 

Soap Holu Er Patented). $9. 00 
Should be on every wash-stand. A push on 
Gs button gives just the desired amount— 
no waste, no dirt, no contagious 
Ww rite for Illustrated Cire ular, On & 
drug stores, department stores or direct from 

BENDER MFG. CO. 

1 Title Bidg., Phila., Pa, 





540 La 

















BUY A 


Ferro Auto-Marine Engine 


“ High Grade from the Ground Up.” An engine 
with a factory behind it, ~~ an absolute Re- 
Mability Insurance. Bui! 
entire and guaranteed bw a 
strongest marine engine factory 
in the world. With Gasoline 
Engives it pays to buy 


the best. The Ferro 
Engine ronounced at 
Chicago Show, by 


y ac htsmen, ae and 
other En; Build 
ers, the st Marine 
Engine built. Costs 
no more than others. 
Send 1 cents for bound “ Treatise on Modern Marine Engines,” in 
valuable to every user. Send to-day for sample leaf and Complete 
Catalog free. 
THE FERRO MACHINE & FOUNDRY ©0, 
75 Wade Building, Cleveland, 0. 
Rinscxst stock at Eastern Branch, 79 Cortlandt Street, 


> P80 USE GRINDSTONES ? 


{f so we cun suppiy you. Ali sizet 
mounted and unmounted. always 
kept in stock, Rememoer, we make a 
specialt yor selecting stones forali spe- 
cial purposes. Send for catalogue “1” 


The CLEVELAND STONE CO, 


York 


New 












































The Sensitive 
Indicating 
Arrow 


Of the Jones SPEEDOMETER 
responds to every change 
of speed. ‘The tendency 
of many indicators is to 
‘drag’’ from one speed to 
another, and seldom indi- 
cate accurately. ‘This error 
was very much in evidence | 
in the A. C. G. B. & I. | 
speed indicating contest 


The 


Jones Speedometer 


was the only instrument in 
the trials to score an absa- 
lutely perfect record. 
Specify the “Jones’’ for 
your new car. 





JONES SPEEDOMETER 
120 West 32d Street, 


New York 














== 2d Floor, Wilshire. Cleveland, 0. 








ME 



























5° 
New Models 


4 


No Fixed 
Speed 
Any Speed 
Desired 








35-40 H, P. 4-cylinder Rutenberg Motor 


106 inches. 








4 


Our New 
1907 
Art Catalog 
Now 
Ready 


Model “1.” 


“40 H. P. 4-cylinder Rutenberg Motor. 
Drive Treneuiclon. etc. 



















THE FRICTION 


Seven passenger, side entrance Tonneau 
Lambert Patented Friction Drive Transmission, etc 
for the Price ever offered to the automobile buying public. 


Price $200) 


Our “Shaft Drive” Car, 
Write for detailed description 
Dealer Agents Wanted in territory not already closed, 


LAMBERT CHASSIS 
THE BUCKEYE MANUFACTURING CO., 


Member American Moto: Car Manufactarers Association, New York. 






DRIVE 
Examine 
Them 
Careiull y 








Chicago 
Automobile 
Show, 
Inthe Armory, 
Feb. 210 9 

Wheel hase 


Model “G" is the Greatest Value 
Write for detailed description. 





















Lambert Patented Friction 






WRITE US NOW. 






Anderson, Indiana, V. S&S. A. 





























































mania Bother as A ISRO Aedes Cabal aaa 


140 


Scientific American 





FeBruAryY 9, 1907. 








SORE THROAT: 


fo prove the Efficiency 


Hyd rozone 


mat Suffere I will send 


One 25 Cent Bottle Free 
, ove nding me this adver 
‘ Ww i cents to pay postage 
Hydrozone is a harm 
le, indorsed and success 
leading physi 3. Not 
genuine ithout my signature on 
label Ask for Booklet on Treatment 
of Di Sold by Leading Drug 


yood until May 10, 1907. 


” Qe Chahtactot 


Dept. U, 63 Prince Street, New York 


BECOME A. 


Designer, Be- 
SRoct 
















An Ulustrater 
chanteal, Architeetural 

Netal Pattere Draftsman 
writing 


My ‘ ‘ i : 








» searn § a year 
your ! ' 
& the ables high salaried 
atee proficiency to ‘earnest stuce andl seeure 
pe enyete 


THE ACME, Seheol of Drawing 
este Acme Huilding Kalamazoo, 
Reowkh netructions if 5 ! 


Wooden Tanks 


Any Size or Shape 


Mich. 















Steel Towers 
Any Height 
The Baltimore Cooperage Co. 


MANU FACTURERS 


BALTIMORE CITY, MD. 


r with ri losing 
e for, B. I \ 
ar} gz machi \ Mereen 
Road V nd constructing the same 
posite, BS. H 
| Rock frill ir J. V. Rice, Jr 
tock drill M. Hardsocg 
Rock ! K ne, device for use with 
i M Weston 
Rh f le om be vaults, 
‘ ' I tor 
Roof structure, C. W A. Koelkebeck 
Rr fastener, J Brow 
Ro gz and spinr « frame W Batten 
Safety evice in, H. M. Willis 
Sail hank, M Manason 
Sand ld flas J. Macphail 
Sandpaper rider Fr. J. Peters 
Sa balance J. N. Relland 
Sash fastener, H. Salisbury 
> f machine, C. J. Tatum 
“ le t H. Overholt 
Seaffold, J. V Palmer 
sutomati« weighing N Nilson 
842,576. 
Real pitiless weighing, D. M. Orcutt 
S J \ rraut 
s pe und egulator J H. & G B 
Y £ 
| Serew, T. B. R Phillips 
| Scr ‘ r. Warwick 
Nea s, vacuum, Landsberger & 
a ! chine, envelop, W. B. Spencer 
| Sear ‘ a articles, J. T. Dowdall 
Seeder, Ff H. Mouser, Jr 
Seeding u « ( ’ Seater 
Selling dey 1 Blish & Silser 
Neparat ip at t I 
Bl . 
K urging apparatus, 
W ils « 
ing i et Grant 
Sewing mact device, E. B 
Allet 
Sewing machlir take Ip W M Ammer 
in 
8 bracket, P. F. Wagner 
Shaft knockdow vehicle, Ferris & Teb 
betts 
Shafts, stuffing joint for retary, ?. Emden 
St ig nd brush combined, G A 
SI I Allen 
Shears, J. ¢ Greenfield 
Sheet folding u hines, perforating and reg 
istering mechanism for, ( A. Sturte 
vant 
Shirt sleeve. G M. Edgarton 
St k loader oO. F Nelson 
Sigr wivertising, J. J. Patterson 
Sign, moving display, T. B. Powers 
Signals, apparatus for producing submarine 
| sound, Mundy & Gal 
| Signaling apparatus, G. I Atwood 
| Signaling systems, electric block A J 
| Wilson 
| Signaling system, electric block and block 
section, A. J. Wilson 
| Signaling system single track R Jj 
| Hewett 
| Skirt hanger, M. Beitman 
Skirt irker Schotield & Herd 
| Skirt supporter, B. Ff Johnson 
Smoke masuming furnace \ BR. Estes 
Snow plow, railway, N. Hill 
Snow scraper, O. W Robins 
Sodium perborat manufacturing, O. Lie 
kr ht 
Solar heater, ( I Haskell 
Solar heater, I M. Huntoon 
|} Solder to can tops, machine for applying 
| H. Eachus 
Sound producing instruments, attachment 





i, oie CATALOGUE GRATIS 
bane = el EE 





Folding 
CANVAS tht 


Ligite than wood. Servicesble m salt wa 
I tur pon sinkable elatt 
at tien. Can be carrk 1 as bag 
wea Whee t in ose, f \ { 
‘ avings. MING BOAT 00., G88 





‘ Kng 
West Serth Street, Kalamazoo, 








have the largest lin t New 
and used Motor { ‘ arte ae 
Suppties in the ' al 
went 5 k ach 
guaranteed, We are the largest 
au * Motorcycle 
House tn the world. Send for 


Catalog. Repairs a specialt 


panes R. GEER CO., 1016 Pine St., St. 





Louis, Mo. 





-. Oo oe 





AUTO-BI 
Medel No. 44. Price $145 
Three Horse Foe er Simplest motorcycle on the 
market Agents nied everywhere Catalog free 
THE THOMAS AUTO-BI CO. 


1450 Niegara Street Buffalo, N. Y. 


THe EVREKA CLIP 


t{ use ful, artic le ever invented 
rpone ndispensable to Law 










vers, i ws Stade Bankers, losur L 
‘ te i business men gen S 
and paper clip . 

t paper Can te 4 

1 boxes of WO for ? 

keellers, atationers i) 


vr be mall on receipt 








oft pri Sam pie by mall, free. Man 
ufactured by ¢ onzoli fated Safety 
Pia Ce., Sox 1. Bleomfield, N. J. 






PIPE CUTTING 
AND THREADING MACHINE 


Fer Either Hand or Power 





“THE. CURTIS Py CURTIS c0.. 


acwtne * 6 Gar " 
Range 244 m BR, New ¥ 


AUTOMOBILES 


Savant, SOLD AND EXCHANGED 

rhe leaiers and brokers in New and 

Second. =f ew Automobiles in the wi Send 
for complete bargain sheet No. 1a9 

TIMES SQVARE AUTOMOBILE co. 

217 Weet 48th Street, New York City 


Buipexromr, Ce 
Office, 60 Centre St. 


















iller, A. Dudly, Sr 

Spinning frame top roll clearer, J T 
Meats 

Spool gluing and assembling machine, IL. A 
Blood 

Sprayer ind) «6fre extinguisher, water, J 
R. Norman 

Springs, device for retarding the rebound 
ing action of, A. C. Walling 

Sprinkler Re Automatic sprinkler 

Square, folding, J. Smith 

Stacker, bay, J. f Neeb 

Stamping presa, A. Zidovec > 

Standard, adjustable J. A. MeCormick 

Stay strip, H. B. White 

Steam engine, G. W. King, et al 

Steam engine. compound, H. Anderson 

Steam generator, W. R. Wills 

Steam trap, H. Sandvoss 

Steel, manufacture of, J. de Moya 

Still, water, O. A. Nenninger 

| Stirrup, safet K. Reim 

Stock, brick holder for use in the care of 
live, ¢ I Hutcheson . 

Storehouse for grain and other material, J 
e Elward . 

Stove ‘ lL, Gohmann 

Stove, Keep & Maul 


THOMAS 


to } 
Spike p 


Stoveply 
Straight 


Strainer 











rns for, O 


” H. D. & 
edge, O. M 
sutoma tlhe 





a Ros 


— . H 





Hart 
fessinger 


Wurdack 


Substation protector Cook 
Suit case, J. A. H, Villmow e 
Supporting surfaces, means for securing fix 
tures t J. H. Danver 
Suspenders, ( Ludolph 
Switch operating mechanism, self-locking, 
F. Gaunt 
| Table, A P. Switser 
| Tailings trimmer, H. J. Clark 
Tank heater V Blake 
Teeth, filling “it F. Strotg 
Telephone exchange system, B. 0. Fox 
Telephone switchboard, M. V. Mehren 
Telephone switchboards, combined annuncia 
tor and jack for, M. V Mehren 
Telephone system, F W. Dunbar 
relephone system, H. R. Turner 
Telephone system, party-line, W. W. Dean 
Telephone trunking system, W. W. Dean 
Tent, G. M. Kirby 
| Tent, portable sick room, J. C. & A E 


| 
| 





Mux 
Theater 


Thill sm 
rhreshe 





rire H. J. Mondor 

rire, pneumatic, V 

rire tightener, DB. B. Graves 
Tires, forming tnner 

robacco curing apparatus, J 
reilet companion, 8 

Tool, combination, W 

fool holder, W. Carman 
Tool support pneumatic, M 
Toret ma rine P. Fuchs 
Toy Ww Havermatr 

Toy Ww B. Hill 

Toy at ture knockdown, 
Track gage and leve 

rracti rine 

I 

I 

I 

I 

I 


rrolley 
R 
Trouser 
Trowel 
ruck 
Truss 
rube 





re 


chair, disappearing, 
I 


ipport A. I 
r and cleane 
material f 

A. Kyle 


regulator, 
protecting sheeta, etc., 


| Thermopile, H, Diecks 


judly, Sr 


r, G. W 
Ss. Sk 


F. Harvey 


Tice 


an 


tubes for, A. H 


H. MeDowell 


S4 
Marks 


L. Bullock 


Brown 


McCausland 


Hardsocg 


A. Schoenh 


l, L. Barceloux 
N. Springer 


ut 


M J. Hogan 
W. N. Springer 
chine, J. O. Rollins 
Wires 
catenar suspension for, G 
wires, mechanical ear for, T. E 
Phillips ° ees 
s creaser, L. W. Young 


ndjusta ble 
merchandise 
J. Sault 


expander, W 
op R. PL K 
ammer Ww B 


Rischm 
elastic flulc 
ite ribbon 
erer & Lindt 
spacing 
paper 
Maynard 


P. F 


Connelly 
onveying, F. A. B 


H. Mathers 


ronke 


uller 
1 0 


urg 


mechanism, C. J 


feeding 


Elisworth 


Kolb 
vibrating 


mechanism 


ee & 
ferie § 
. 8 


movement 
Mobns 
for, 


- 842,680 





842,331 | 


842, 688 
842,418 


842,275 
| 


842,742 | 


842,614 


S42 one | 
842, 832 | 


842,291 











Wouldn't You Like to Own This 16 Shot Repeating 


| 








Only 


Rifle? $7.75 








Hopkins & Allen .22 Caliber Repeater 


The squirrels and rabbits can’t get away from you when 
you carry this ri If you miss one the first time—you have 15 
more shots coming almost before he can move. 

It makes a ramble in the forest a pleasure—productive of full game 


bags —and all the excitement of quick successful shots. 
Description : This is the finest and most reliable repeating rifle ever offered at the price. It shoots 22 long or 
short or 22 long rifle cartridges ~ 16 shots for shorts and 12 for long or long rifle—and the ejector works like lightning, 


You can deliver 12 « 
GAME SIMPLY CANNOT GET AW: 

Quick take-down pattern—full length 38% in., length of barrel 20 in.—weight 5% Ibs. Has that excellent 
military bolt action—the first ever put on an American sporting rifle. HAS THE BEST SAFETY DEVICE—A 


t 16 shots (depending on the cartridge used) almost as quick as you can pull the trigger. THE 
AY 


SIMPLE TOUCH OF THE LEVER PREVENTS ACCIDENTAL DISCHARGE. HAS THE ONLY EJECTING 
DEVICE THAT WILL QUICKLY EMPTY THE MAGAZINE WITHOUT FIRING A CARTRIDGE. 
HAS MORE UNIQUE, DESIRABLE FEATURES THAN ANY OTHER 22 CALIBER REPEATER. Has 


beautifully polished walnut stock, military butt plate, every part drop forged—lock work made of spring steel. AN 
EXCELLENT RIFLE FOR FIELD, FOREST OR GALLERY PRACTICE—SURE TO GIVE SURPRISING 
PLEASURE TO ITS POSSESSOR 

PRICE—Sale delivery quaranteed—$7.75—1F YOUR OWN DEALER CANNOT SUPPLY YOU. 
We publish tawo Pe 9 stories—" William Tell,” the experience of an expert with his first Junior 
Rifle,and“ My Pw rat Tine. ’ by the famous marksman, Capt. Jack O'Connell, WHICH WE WILL SEND 
EE, with our illustrated catalogue of rifles, revolvers and shotguns. 


HOPKINS & ALLEN ARMS CO., Dept. 138, Norwich, Conn., U. S. A. 


London Office 6 City Road, Finsbury Square, London, England, 


The largest manufacturers of High Grade Shet Guns, Rifles and 
Revolvers in the World. 










Show! 


ng Position 
of Bjector ie 
Ejeeting Shell 











842.161 | — ——— . nntaagid 


842,506 


842,500 
842,659 











42, 
842,704 


842,470 
842,658 
842,788 


842,187 


842,483 


342,160 





842,178 
342, 672 


842,800 | 
S42. 600 
S42, 391 
S42, 186 | 
842, 437 
842,431 | 


842,740 
842,222 


842,241 
842.743 





842,423 
842,211 


842,814 
842,794 
















=—=The 


MOTOR BOAT NUMBER 
SCIENTIFIC AMERICAN 


(Price 10 Cents) 














Handsome Cover Lavishly Illustrated 














UR Motor Boat Special, which will issue February 23, 
during the Motor Boat Show, will contain all that is 
new in this growing industry and sport. Some of the fastest 
of the American and For- 
eign motor boats and their 
engines will be illustrated 
and described. Plans and 
descriptions of comfortable 
cruisers and pleasure boats 
for the ordinary user will 
also be published. A prom- 
inent feature will be an 
article telling what has 
been accomplished the past 
year with the new type of 
gliding boat for which 
much was prophesied in 
our last motor boat num- 
ber. There will be many 
novelties which will appeal 
to the motor boat user, and the issue will undoubtedly reach 
a large number of people interested in launches, yachts and 
racing motor boats. 























MUNN & COMPANY - - PUBLISHERS 
SCIENTIFIC AMERICAN OFFICE 
S61 BROADWAY - - - - NEW YORK 
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Classified Advertisements 


Advertising in this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 

Further information sent on 


panied by 4 remittance. 
request. 











SALE AND EXCHANGE. 


Bag ED.—EVERYBODY INTERESTED IN GAS 
nes Lo know of my patent device for perfect lubri- 
‘on of piston, easily attached to oileup. No sticking 
> rings. Saves oil. Saves repair. Sent on trial. 5c. 
each; $2.00 for 8. For full particulars — information, 
address The Anderson Co., Warren, 


set Or 0. 8. PATENT OFFICE har AND 
restos from 1852 to 1897 for sale at a bargain. For 
turther information address B. H. Evans, 151 Broad- 
way, New York. 

NASSAU STAMP ©O., LTD., 2 PARK PLACE, 
ube York City Postage stamps for advanced collec- 
tors bought P| ‘sold. All albums, catalogues and sup- 
plies in stoc k 


BUSINESS OPPORTUNITIES. 


PARTY WANTED witb capital to investigate and 
work Goldboring and Silverboring Ledues of various | 
formations; assays per ton, a to $1323; close to rail- 
road and can be worked easily. Address, Box 6, Fitz- 
william Deput, N. H. 


WANTE!).— Some one to finance a new airship, 
Beats them all. $3,000 to $5,000 for an interest. Wort 
millions. For particulars address P. 0. Box 637, Port 


Arthur, Texas. 


OUR VACUUM CAP when used a few minutes each 
day draws the blood to the scalp Cony | free and, nor- 
mal circulation, which stimulates the bair to a new, 
healthy gro4th. Sent on trial under cuarantee. Write 
for free particulars The Modern Vacuum Cap Co., ti? 
Barclay Block, Denver. Col. 


FINANCING AN ENTERPRISB—Practical 500-page 
book, by Francis Cooper. telling how money is secured 
for enterprises. The only successtul work on promo- 
tion. Sndorsed by business men al! over rv | countsy. 
Two volumes, bu ckram binding, prepaid. io = 

hlet and list of business books free. Press, 

»oms 30-32, 229 Broadway, New York. 


POST CARDS $6: 500-#4 ; made to order from any 
m5 or Print with your imprint on each as publisher. 
Workmanship guaranteed. Goods delivered 2 0 
days. Rich Photo Process ©o., Dept. F, 28 B. 23d 8 


BR“ PNBU-WAY™” of tighting gas! Lights nial 
fe. without electricity from button on wall! Easily 
installed, ever lasting. Ask your gas company or write 
Pnematic Gas Lighting Company, 150 Nassau 8t., N. 


WANTED—THR MANUFACTURE OF SMALL 
Parts. We are experts in supplying smal) parts for the 
most delicate in truments. = should get our esti- 
pate before bovine work don The Golden Lathe 
Rep. & Mig. Co., 2. o3 Jewelers’ ‘Building, Boston, Mass. 


A FEW DOLLARS will start a prosperous mail order 
—F. We furnish catalogues and everything neces- 
sary. By our easy method failure impossible. Write to- 
day. Milburn-Hicks Co., 718 Pontiac Building, Chicago. 


FACTORY AND MILL SUPPLIES. 





PUT IN WATER WORKS the thing country home. A 
Caldwell = and Tower is ti ‘Supsta bstant tal, 
fici i, inexpeasive — J t proof. 
Dozens = near you. Woodruff, of Mt. ‘ona mn. 
says: “My outfit bas been in use eleven years with- 
out any ex —») Write for Water orks Cata- 
3 and . W. BE. Caldwell Co., Station 

Louisville, Ky. 





SITUATIONS WANTED. 


DRAUGHTSMAN — MECHA met GRADUATED 
from the Technical School of Stockholm, Sweden, seeks 
pose. With a4 in the electrical and automo- 
ile branch. Not sp is but goa worker. 
Address B, care of Dr. Borgstrom, 165 B. doth St., N.Y. 





MACHINERY FOR SALE. 


REMOVED to larger quarters, we offer our large 
pone 3 of new and second-hand ae < mp AR also boilers, 





Made by Murphy Varnish Company. 


The Varnish that lasts longest 





e es, dynamos, motors, materials 
Li my Machinery Mart, 153 West Street, Tew York. 


FOUNTAIN PENS. 


YOU BLOW IT TO FILL IT,—Tbe Crocker Fountain 
Pen. You blow it to empty, it. You low it to clean it. 
| You don’t biow it to sell it. Get catal e. 8. C. Crocker 
Pen Co., 79 Nassau Street, New York City. 


PHOTOGRAPHY. 


ALL THAT'S GOOD IN EBOTOSR ALS ~For pu 
lication or private orders. paveta ing, pri printing nF an 
orders. Spooner & Vow, oe. i Broadway, cor. 65th 
St., New York. Tel. 3472 ¢ 


BLUE PRINT 





, 16e.: 5x7, 280.; 8x10, 5 
Other sizes in pro- 
Per roll, AS in. by 10 yds., $2. Send for lists 
of photographic supplies. For ful a address 
Obrig Camera Co., 147 Fulton Street, New York. 


WE PHOTOGRAPH any thing, any where, any time, 
Building, Paintings. Plans, M 

ete. rasssetions for Advertisers.’ The General Photo- 
graphing Co., 1215 B’way, Daly’s Theatre Bidg., N.Y. City 





BOOKS AND MAGAZINES. 


DEEP BREATHING—How, When and Where. A 64- 

e illustrated book on this vital i subject on he + of 
cents. Address P. von Boeckmann, Bristol 

Building. 50) Fifth Avenue, New York. 


THE POCKET LAWYER.—A handy, practical re- 
sorenee book comtagning all waoted ae on legal 
subjects, Banking bor Legislation. ice 10 ~ 
Postage prepaid. Landsberg Bros., 9 Fulton St., N. 





BOATS AND LAUNCHES. 


HIGH-GRA DE MOTOR-BOATS at low prices. Buy 
= Som the ) manufacturer. by to-day for cata- 
e” Motor, Sail and Row Racine 


Boat So, 110 St. Paul Ave., Racine, Wis. 





GAS-LIGHTING APPLIANCES. 
2 SIMPLIQUE” ELECTRIC GAS 8 LIGHTER. 8 Simple; 





HAND AND MACHIN®S WOOD TORNING OF 
every description; job and ‘contract. work solicited. 
Pioneer pont ucers Of Rustic Novelties. - Established 
28%. Barton & Spooner, Cornwall-on-Hudson. N, Y. 

FOR SALE.—Bstablished Gun Shop. Health good. 
Flowers and vegetables year around. Fish, large and 
small game plentiful. Power mac eer. Modern tools. 
Fine trate. 10 miles to Gu if. Want to ure 
exclusive. C. M. Nichols, Beaumont. Texas. 


EXPERT STEEPLE CLIMBER, 17 years experience, 
will teach business comese® eae iliastrated lec- 
ractice. Or by_m experience unrece L. 

Very profitable. Jone F. Meighan, 311 W. Il4th 8t., N. ¢ 


WE ARE LN POSITION to secure yee or 
active partners for good, sound busin = ereal Lo 

we have several clients on hand who will counder busi: 
ness openings that will stand thorough investigation. 
Sam’l t Bondhus & Co., 97-99 Nassau St. 


FOR SALE. -Portable Compressed Air House Clean- 
ing Wagons and Machinery sold to responsible ies 
to operate in cities of from five thousand inhabitants 
upwards. Hach Portable (| eaning Plant has an earning 
capacity of from ber to $70.00 per day, at a cost of 
about $8.00 per day. ital required from $2,000.00 u 
wards. Stationsey Res dential Plants also from $450.00 
upwards. Over 1 companies operating our system. We 
are the pioneers in the business, and will prosecute all 
infringers. State references. Address General Com- 
— mA Honse Cleaning Co., 4458 Olive Street, St. 

Loujs, Mc 


of: aay PATENTS. 


—To buy or having one to sell, write 
. A. Scott, * 


719 Mutual Life Building, Buffalo. } 


HELP WANTED. 


OPPORTUNITLES ces:ribes bundreds of high-grade 
technica! positions now open. Sample cong free. rite 
Hapgoods, 305 


us to-day, stating age and experience. 
Broadway, N. Y. 


WANTED.--A first-class machine shop foreman for 
for large factory in Canada. Apply, > giving references, 
| ng ering and wages required, to Foreman, Box 

ew 


MEN $30-$100 W eer. Y.—Learn Hairdressing. 
curing, Chiropody, Massage, Beautifying, which pays 
ten times better than any other calling. Personal on 
Mail Courses. Prof. Robrer’s Lnstit ate, 47W. 234 St.,N.Y 


Mani- 


TYPEWRITERS. 


CLEARANCE SALE—Remingtons, Denemcees,, yews 
etts, Blickensderfers, Williams, $12.50; Postals, 
monds, $10; Underwoods, Olivers, #35. ' Orders titled a 
money back. Standard Typewriter Bxch., Suite 4, 
3i Broadway, N. Y. 


WELLINGTON Typewriter! Durable, strong, speedy 
All reliable features of standard machine. Permanent 
alignment and simplicity eliminating repairs. Work al- 
Ways in sight. $60. Williams Mfg. Co., 355 B’dway, N. Y. 


TYPEWRITER “ Bargain List” free. Deal direct, 
Save agents’ commissions. Underwoods, Remingtons, 
Olivers, $38; others $15, $25, ghipped on trial Old Re: 
liable, Consolidated Typewriter 243 Broadway, N.Y. 


TYPEWRITHRS. —Caligraph, $5. Hammond, $10. 
Remi Ron, § $12. Remington two-eolor ribbon attach- 
en Send for catalogue eatattcage Dept. 
L, ow. 125th Street, New York City ° 


SPECIAL BARGAINS. — Remington No. 2, writing two 
colors; Densmore, Hammond, Franklin $15 each, shippe as 
Re eee of examination. Write for com lete catalog 

FE. le l'y pewriter Co., Suite 11, 237 Broadway, 


PATENTS FOR SALE. 


FOR SALE -Tangent Motor, Patent 819.5 i 

light, bower speed cagine. Force is fim eae oe 
ine. ull impact. multi-ex ‘ “4 

stant. Ira J. Paddock, Percival, lowa — 


It NEW IDEA IN HOOKS FOR DRESSES.—Positive. 

p Sag a ae J mey awh — fabric. Dressmakers 
3 ent for sale, but trade name m 

Anna Feageans, 3714 Bitia Ave., Chicago, | a 


wok SALE-—Patent for Door Latch and Lock. En- 

Wil. new P rincipie of construction and operation. 
revolutionize lock business. § » description, this 

baper January 5. Peter Ebbeson. St. Paul, Neb. 

tof ATENTS SOLD ON COMMISSION. -~If you wish 

rE erie, 7 or sell a patent write for particulurs to EB. L. 

e ins, 7 2 Broad Street, Boston. Patent Sales Exclu- 





STAMPS AND COINS. 
nner CALITY STAMP HINGES and price- 


L000 F 
list free. 1,000 a t stam 
ps mounted and = 
1s83- 1900 


used. 
Fits any , dry battery. BY mail $1. er a Without 
battery 0c. Wm. Roche, 388 Clerk St., Jersey City, N.J 





EDUCATIONAL. 


iN DRAWING.— AMBITIOUS MEN A 
"1 <. ar sar pooeies = &§. 3s fg 
r’s practical art instruction org, Geant 
Hamilton Studio, 1441 Flatiron Building, Y. 


ore lagi A 





ASTRONOMY. 


STARS AND PLANETS—learn to know them at a 
glance! wy tee in simplest and most fascinating 
orm. The Revolw ng Vlanisphere shows clearly prin- 
cipal stars siathle an nour in year. Simple, hand re- 
liable. Only 3 . Whittaker, Publisher, 123. Bible 
House, New Yo 





SCHOOLS AND COLLEGES. 


CHAUFFEUR SCHOOL.—The E. pn Thomas Motor 
Co, bas furnished chassis, motors, transmission, 
netos, coils and full oqnipanens, which will bed iedenaee 

bl eassembied and tested by students, affordi 
fullest facilities for thorough and practical wort 


Three weeks’ course, only fifteen students, price $35.00. 
complete. Next ciass starts February 16. rite PB. J. 
Clark, 1206 Niagara St., Buffalo, N. Y. 


PATENT Laws and Office Practice.—Thoroughly prac- 
tical course by mail for attorneys and inventors. Free 
specimen pages and information. Cor. Schoo! of Patent 
Law, Dept. A, 1853 Mintwood Place, Washington, D. C. 








Typewriting and other 










key operated ma- 

chines, key action for, J. T, Schaaff.... 842,586 
Typewriting machine, W. Fraser ........ . 842,396 
Typewriting machine, B. C. Stickney ...... 842,434 
Typewriting machine, J. Felbel ........... 842,451 
Typewriting machine tabulating device, C. 

2: MD. oveeworsnegneenes ete tah Kon 842,797 
Ty pewriting re rag device for locking 

the key levers in, C. J. BE kcsveases 842,796 
Undershirt, W. 8. Mille ebdps ested dsdrupiens 842,224 
Vaccine matter, apparatus for injecting 

solid, H. Deperdussin .. 2,631 
Valve, air vent, E. P. Allen . «sees» 842,606 
Valve, automatic, C. A. Dunham bie ddebdes 842,687 
Valve, automatically closing, T. H. Walker. 842,279 
Valve control and reverse eenernervd J. 

oe a Freer . 842,817 
Valve, cut off, I. P. Doolittle ............ 842,183 
Valve, drain, L. J. Ashworth............... 842,375 
Valve, float, F. W. Axtell ...........2-055 842,513 
Valve mechanism, spoumate, B. Aikman.. 842,160 
Valve, Goeeeeme, BB. F, Gee ccc cccccccnecs 2, 448 
Vegetable cutter, J. Neukirehen ees wacecedss 842,236 
Vehicle, G. E, Murrell ............ 842,804 
Vehicle body, J. D. Artz .........0..4- 842.511 
Vehicle brake, J. B. Howerton .......... 842,208 
Vehicle brake, G. 8. Tebbetts ............ 842,271 
Vehicle brake, W. K. Ashinhurst 2 
Vehicle, motor, BE. Sheer ........ 
Vehicle top support, H. Carrow 


Vehicle wheel, J. H. O’Daniel 








Vehicle wheel, J. C. Rutherford . 842,700 
Ve — les, means for operating motor, ° 

GORD .. 6.005. 504 0000696400000 -. 842,827 
Vending apparatus, + B. Harrison — «+++ 842,783 
Vending machine, fluid, J. Se eee 842,207 
Ventilator, C. EB. Erby ........ ees . 842,208 
Ve as eS apparatus, marine, C. D. 

nde hn ceghesape’ o'e)¢e.n0 sae 842,338 
Viteowes article and treating same, ©. F. 

DD accnerohbelak Kees ages ee 
Wagon body attachment, O. Mark.........- 842,216 
Wagon box extension and end gate, A. 

 enah oan ati tia ead cnn +0.076hnwe 842.699 
Wagon brake, E. Smith ............. . $42,718 
Wagon, dump, R.° H. MacClernan ........ 842,480 


Wagon jack for portable grain dumps and 
elevators, E. H. & H Schroeder... 
Wagon, sanitary dump, F. G. Wiseloge 
Wagon, sprinkling. C. M, Haeske 
Waist holder and skirt supporter, 
Oe QU node cccanncusss 
Walls, 


yer 
Washboard, J. T. Sargent 
Washing machine, W. HA 
Watchcase center, A. Bay 
Water alarm, electric, A. y PEEL 
ver pa floor connection, E. 


I Night 





foe 3? niries, $3 100 different OU. 8. stam 
Metropoliten Stamp Co., 81 Nassau St., N. Y. 
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READY” ssastess 


» —_ § oe 
‘a your A of Or ceaal grote of al’ 
juminum. Send for itnow. You it, Money 


returned if you aren’t pleased. 

READY MANUFACTURING COMPANY 

e 601 Livingston Bidg., Rochester, N.Y. 
@e. 


TMM YMYEL EYE YY YS 
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i= |, durable, 

TTL abwolutely sa —_ § A light, done, 
\q LL I-tired Auto ay. 
KY AS Suitable for city or 
Ke WA coun use. Speed 

from 4 to 20 miles an 
BS ou hour. Our 1907 Model 
has an extra erful 


engine, patent ball- 
Sree io. 10h, pba, 
tires $25 extra, Write for 


“‘Suceess” Auto-Buggy Mfg. Co., St. coma os 


WIRELESS apiaa is “a PRO- 





is 1c Se ie a _EMENTS 


iar New nts 


Wizard Repeating 


‘| LIQUID PISTOL 


wilt - &e most vicious deg (or 
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nde rwood 

Standard 

Typewr iter 
The 
Machine 
You. 
Will 
Eventually 











- 


his 
Cepital 
Pillar 

Sur base 
and Rase 
Constitute 
The Pedestal 
of Underwood 
Incuvicluality 


Rely ats to fo cany we ty oy paling te b OCD \ 
foemn ee any tg No corde mg i ee AS Geer io } Sao oue D rR WwW 

loading. All dealers, or b: , be, extra ORK- ™ AS PEW TE @G 
Parker, Stearns & gern 226 on agree St., Dept. G, New York “Conwrene U Ri R 










Save $50 %' 


Annual Clear 
a 






jones built to sell for 
a Ae La seu, Premiers, $25 10 81. 
to e rent 

ae 4! FREE Bond. quick hile sale se A fo fre Bargin 


"1869 Baldwin Bldg. Chicago, It, 





HEADQUARTERS 


for Bronze Inscription Tablets, Signs, 
Bank Work, and Ornamental Brass 


Work of all kinds, 


Designs furnished 


ALBERT RUSSELL & SONS CO. 
Woodtand Bronze Works Dept. Newburyport, Mass. 








. 





314 Pages 





YOU NEED 


iT! 


Modern Gas-Engines 


AND 


Producer-Gas Plants 


By R. E. MATHOT, M.E. 


Bound in Cloth 
Price $2.50, Postpaid 


152 Mlustrations 











and maintain a gas-engine. 


ing fuel for gas-engines. 





producer is described and illustrated. 
given to aid in the designing and installing of producer-gas plants, 
Write for descriptive circular and table of contents. 


A Practical Guide for the Gas-Eugine Designer and User, 
A book that tells how to construct, select, buy, install, operate, 


No cumbrous mathematics : just plain words and clear drawings. 
The only book that thoroughly discusses producer-gas, the com- 
Every important pressure and suction 
Practical suggestions are 















MUNN & COMPANY, Publishers 
361 Broadway, New York 
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Scientific American 





FEBRUARY 9, i907. 








Savin 
Enerey 


means much in these 
strenuous days. That 
is why 

Telephone 


Service 
is so helpful in both 
home and office. 


NEW YORK TELEPHONE CO. 
1S Dey Street. 











-Home-Made 
Experimental Apparatus 


Scien- 
clear 
of mathematics, 


The following 
tiie American Supplement 
imple English, without the aid 
and with the help of lucii drawings, the con 

sethe f usefal scientific 


articles, published in the 
describe in 


instruments It 


found, in most cases, that elaborate tools 


' bot juired 


ELECTRIC LIGHTING 
The afticle tells how a 
erimental installation can be set up at home 
Beientific American Supplement 1551 

AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOME, is described in 
Seientific American Supplement 1566 

THE OONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientific Ameri- 
can Supplement 1566. 

HOW TO MAKE A 100-MILE WIRELESS 
em oners OUTFIT is told by A. Frederick 
Collies tn Soientifico American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA- 
TEUR'S USE is «so plainly described in Scien- 
tiie American Supplement 1572 that anyone can 
make it 

4A %-H.-P. ALTERNATING CURRENT DyY- 
NAMO. Scientific American Supplemont 1558. 

THE CONSTRUCTION OF A SIMPLE PHO- 
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS is simply explained in Scientific 
American Bupplement 1574. 

A SIMPLE CAMERA-SHUTTER MADE OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND is the subject article in 
Seientific American Supplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLID- 
ING MACHINE is explained in Seientific Ameri- 
can Supplement 1582, with working drawings 

EXPERIMENTS WITH A LAMP CHIMNEY. 
in thie article it is shown how a lamp chimney 
indicate the pressure in the In 

liquid; to explain the meaning of 
elevation and depression; te serve as a 
tournique, an aspirator, and tntermit 
tent stphon; to demonstrate the ascent of liquids 


FOR AMATEURS 


small and simple ex 


may serve to 
terior of 
tpillary 


hydraull« 


in exhaustive tubes; to illustrate the phenomena 
of the bursting bladder and of the expansive 
foree of gases, Seientific American Supplement 
1683 


HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS- 
UREMENTS in described in Scientific American 
Supplement 1584. 


THE CONSTRUCTION OF AN INDEPEN- 
DENT INTERRUPTER. Clear diagrams giving 
acteal dimensions are published Scientific 


American Supplement 1615 

AN EASILY MADE HIGH yaROcEECy AP. 
PARATUS WHICH CAN BE SED TO OB- 
so Skee ~ D’ ARSONVAL on OUDIN CUR- 
RE is described in Seientific American 
aime 1618. A plunge battery of «ix ceils 
~ineh spark induction coll, a pair of one 
Leyder jars, and an inductance coll, and all 
the apparatus required, most of which can be 
made at home 

SIMPL E WIRELESS TELEGRAPH SYSTEMS 
ore ¢ vwibed in Seientific American Supple- 
mente 1363 and 1881 

THE LOCATION AND ERECTION OF A 100. 
MILE WIRELESS TELEGRAPH STATION is 
learly plained, with the help of diagrams. 
in Boientifie American Supplement 1622. 
THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT- 
FIT, jiluetrated with diagrams, Scientific Ameri- 
oan Supplement 1 
THE MAKING AND THE USING OF 
WIRELESS TELEGRAPH TUNING DEVICE, 
iliuetrated with diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien- 
tie American Supplement 15 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555. 
THE DEMAGNETIZATION OF A WATCH is 
thoroug ‘iy deseribed in Scientific American Sup- 
plement 1561 
HOW A CALORIC OR HOT AIR ENGINE 
CAN HE MADE AT HOME is well explained, 
with the help of Illustrations, {'n Scientific 
American Supplement 1573. 
THE MAKING OF A RHEOSTAT is outlined 

1504. 





in Seientific American Supplement 

Good articles on SMALL WATER MOTORS 
at entained in Seientific American Supplement 
1404, 1049, and 1406, 


HOW AWN ELECTRIC OVEN CAN BE MADE 
i explained in Seientific American Supplement 
i472 
THE SUTLBERS OF A STORAGE BATTERY 
in described in Scientific American Supplement 
iate 
A SEWING-MACHINE 
DESIGN ia described hi 
plement i210 

A WHEATSTONE BRIDGE, Scientific 
can Buppiement 1595 


MOTOR OF SIMPLE 
Scientific American Sup- 


Ameri- 
(low! articles on INDUCTION OOILS are con 
tained in Beientific American Supplements 1514, 
1682, and 1527 Full detatla are given so that 


coils car 


made by 
HOW TO MAKE A TELEPHONE is described 
in Seientific American Supplement 966. 

A MODEL STEAM ENGINE is thoroughly «& 
eeribed in Beientific American Supplement, 1587. 
HOW TO MAKE A THERMOSTAT is ex 
plained Scientific American Supplements 1561, 
1568, and 1686 

ANEROID BAROMETERS, Scientific 
Supplements 1600 and 1554, 

A WATER BATH, Scientific American Supple- 
ment 1464 
A CEEAP 
VAL UABLE 


anyone 


American 


LATHE UPON WHICH MUCH 
WORK CAN BE DONE formes the 


subject o at artiel ontained in Seientific 
Americar ‘& ipplement 1562 

Pach number of the Geientific American Sup 
piement mate 10 cents by mall 

rode frot ; ewadealer or from 


MUNN @ CO., + 361 Broadway, New York 





\ 
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Water motor, L. ¢ Lewis 842,406 
Water purifiers, chemical solution elevator 

for use in, J. Bowey Ji 842,518 
Water supply and purification system, G 

Pfeiffer t S42, 606 
Water tulbx boiler H. Del Mar 2,683 
Weather strip, W. U. G. Shaw 842,502 
Weaving machine, 8. Toyoda 842,274 
Weed cutter, 0. O. Petty 842,420 
Weighing machine, G. Hoepner 842,665 
Weighing wachine power driven, G. Hoep 

ner 42,664 
Weight, apparatus for electrically indicat 

ing, ( Russ S42 9 
Wheel. See Vehicle wheel 
Wheel, J. S. Miller 842,485 
Window sutomatically closing, H. F. Zah 

ner 842,569 
Window operating mechanism, multiple, A 

a. Pits 
Window screen adjustable W B 

Ips 
Wire cloth fabric, M. W. Floté 
Wire connecting device, L. Morgan 
Wire grip, H. T. MeClear 
Wire tucker, I Morgar 
Wood filling composition, J. R. Fitzgerald S42, If 90 
Yoke attachment, neck, D. N. Luse 842,791 
Yoke attachment, neck, D. D. Nelson . 842,800 

7 ” 
DESIGNS. adailiac—i710dae 

Badge, F. Bberle 38,428 Where Dependability and Economy Meet 
Bottle, W. C. Pressing 38,430 +r ¢ . Jt 
Cabinet, bedroom, J.C. Flynn 38.437 These are the great foundation stones of Cadillac 
Fabric, cloth, O.'C. Grinnell, Jt 38,438 success—unfailing reliability under all sorts of service; 

‘ ’ 38 429 - ~ ~ ‘ 
— ot —, ioe yy cost of maintenance so low as to be almost incredible 
Lamp, incandescent, O. Hi ere 38,433, 38,484 In the magnificent line ot Cadillacs for 1907 these 
ee, Sn ee ee qualities are more manifest than ever before. The Model 

Stile 38,435 : ~ : 
Vehicle body, motor, W. L. Nichols 38,436 H has proven itself the four-cylinder triumph of the year. 
Watch fob, W. ©. Russ tees 38,429 From motor to muffler this machine is an example 





TRADE MARKS. 
Ale, Conway Bros. Brewing & Malting Co 
Anesthetic, local, Dr. E. Bloch 
Automobiles, Cle de I' Industrie 
Mechanique 
Automobiles and parts 
ber tires, Societe 
Etablissements de 
Luneville 


Blectrique & 


thereof, except rub 
Lorraine des Anciens 
Dietrich & Cie de 


Baking powder, bicarbonate of soda, et« 
Bm. KR. Durkee & Co 
Beer Aetiengeseliachaft Paulonerbrau (zum 


Salvatorkeller) 60,221 


Bitters, pete rs, and blood purifiers, P 
Van Teck 

Bleaching EN A. Castaing 

Bottles, flasks and laboratory glassware, 
graduated testing, C. Wagner 

Brandy, apricot, J. Bigourdan 


Brass rods, Plume & Atwood Mfg. Co 

Brushes, certain, James EB. Blake Company 

Bungs, United States Bung Manufacturing 
Oo ee 

Bunion proteetors, Fischer Manfg. Co 


Butter, T. L. Brundage Co 

Caleimine, Rexora Manufacturing Co 

Canned vegetables, New Holstein 
Uo. 


Canning 
Castings, powder for use in making, |! w 
Weissmann 
Cement, Portland, A 
Cheeolate and cocoa, 

& Cacao-Industrie 
Cigarettes, Butler-Butler 


Blumenthal . 
‘‘Sarotti Chokoladen 
Aktiengeselischaft 


Cigars, Castaneda (Havana) Cigar Factories 
60,126, 

Cigars, Cuesta, Rey & Co 

Cigars, |. Lewis . 

Cigars and stogies, 1. Lewis 

Cleansing compound, W B. Hodge 

Coal, Yankee Fuel Co 

Coal, compound for the treatment of, Kok 
saver Mfg. Co 

Uoffee, KR. W. Weir & Co 

Coffee, Levering Coffee Co 60, 103 

Coke, Pittsburgh Gas & Coke Co 

Compounds for the extermination of mos 
quitos, A. EB. Nienstadt 

Confectionery, certain, Morton, Nickum & Co 


Cooking by retained heat apparatus for 
A. B. North 
Cerdial, Societe 
de la Liqueur 
de Feeamp 
Cordials and liquor 


Distillerie 
l'Abbaye 


Anonyme de la 
Benedictine de 


essences. P. Dempsey & 


Co 

Corn starch, Fisher Mfg. Co 

Cotton and worsted plece goods, Farr Al 
paca Co 

Cotton dress goods and linings, bolted, J 
Louke 

Crayons, school artists’, and lumber, J 
M. Hoyt 

Creme de wmenthe Amsterdamsche Likeur 
stokert) T Lootsje’’ der Erven Lucas 
Bolsa 

Dentures to hold fast to the mouth, powder 
which causes artificial, R. M. Prather 

Digestive compound, liquid, J. T. Milliken 


Barthenware closet bowls, urinals, basins 
and sinks, Camden Pottery Co 

Edge toola, certein, James Swan Co 

Eggs, T. I Brundage Co 

Electrical apparatus and devices, certain, F 
Raymond 

Electrical apparatus, certain, Chloride of Sil 
ver Dry Cell Battery Co 

Eye wash or tonic, Bye Rex Co. 

Fabrice for protection against insects, open 


mesh, I. BE. Palmer 











| Magazine 


Fancy goods, furnishings, and notions, cer- 
tain, Meyer, Martin & Co 

Flour, wheat, B. J. Rothwell 

Flour, wheat, Moseley & Motley Milling Co 

Flour, wheat, Regina Flour Mill Co. .60.118, 

Flour, wheat, Shellabarger Mill & Elevator 
Co. 60,115, 

Flour, wheat, Sprague, Warner & Co 

Food for young chickens, pigeons, and caged 
birds, G Harding 

| Food products, certain, Sc bel & ‘Co 

Food, stock and poultry J Anderson 

Foods, certain cereal, H-O (Hormby” s Oat 
meal) Co 

Foods, certain sea, Schnull an¢ . 

Foods, prepared cereal erdaittnet, Hygienic 

j Food Co. 

Fruit. dried, Castle Brothers 

Furniture and upholstery, tain, BE. Hub 
bard 


Gas testing gages, mercury, Beekman Sani 
tary Specialty Co 


Gin, Paducah Distilleries Co 


Glassware, certain. Gillinder & Sons 

Gloves, leather, Miley Co 

Gum, chewing, J. F. Valentino 

Guns, pletols, revolvers and rifles shot 
Remington Arms Co 

Horns, amplifying Tea Tray Company f 
Newark, New Jers 


Hose supporters, M. L. Margolish 


Hosiery Schlatter 

Husking devices, certain, Deflance Tick Mit 
ten Co . . 

Incandescent manties and burners, Welsbach 
Co . 

Incubators and brooders, R. F. Neubert 

Jacks ratchet, screw, and track \ oO 
Norton 

Jewel stone, C. W Ful 

Journal, illustrated eonta. Telephony Pub 


lishing Co 
Kummel or cordial, J A. Gilka 
Lamp and lantern globes, R. EB 


Lampe incandescent, General Incandescent 
Lamp Co 
Lead, pure white 
Lockets, brooches, 

ing Club e 
Malt extract, Fred Krug. ‘Brewing Co. ° 
or periodical, 0, Balch 


White Lead Co.... 
Cyclists’ Tour 


Eagle 
and badges, 


| Medical compound for a scalp cleaner, dan- 
druff cure, and hair vigor, N. Bdmonds 


Medicinal preparation, J. T. Milliken 





ane noiseless in operation; perfect balance of action re- 
60,117 moves all vibration. The enormous power is so 
« 0,163 positively applied that whether for speeding or hill 
60,077 climbing Model H is there with energy to spare. 















of simple: construction, of: finish really super-fine, of 
accuracy not surpassed in any other mechanical 
creation—all of which are more pronounced because 
of the wonderful factory facilities and system that 
stand behind the 


60,246 
00,157 


),129 


60,089 
60,190 
60,222 
60,182 
60,255 superiorities of Model H are so 
numerous that to select features deserving special 
emphasis is difficult. ‘Those of prime importance are 
remarkable ease of control and smoothness of riding, 
whatever the road conditions. The car is practically 















OO, 
oH, 
60. 

ow, 








The body possesses lines of beauty and grace and 


30.09: , 
asese reflects style unmistakable. 






60,000 - . . 
Your dealer will gladly give you a demonstration. ’ 
20,088 Model H—80h.p. Four-eylinder Touring Car; $2,500. (Deseribed in Catalog H-§) 4 
60,125 Model G—20h. p. Four-eylinder Touring Lars $2,000. (Deseribed in Catalog @-M) 
60.127 Wodel M—10h.p. Four passenger car; $950. (Deseri bed in Catalog B-N 
on 148 Hodel K—10h.p. Runabout; $800. (Deseribed in Catalog M-N) 
60,152 All prices F. 0. B. Detroit—Lamps not Included. 
0,132 Send for special Catalog of car in u hich you are interested, 
60,069 as above designated. i 





CADILLAC MOTOR CAR CO., Detroit, Mich. 
Member Asso. Licensed Auto, Mfrs 


2= 
22> 
| 
| 
| 
| 
| 
emer ame 
























sto S Just Published AG 


. 

0,241 
=: The New Agriculture 
60,06: : 
00,138 By T. BYARD COLLINS ' 
6,195 | 

12mo, 374 pages, 106 illustrations, cloth, price $2.00 i 
6,245 } 
60,112 A 
ae HIS new and -authoritative work deals with the 
oils subject in a scientific way and from a new view- 
60,083 point. Dr. Collins has devoted his lifetime to the 
e198 study of changing economic agricultural conditions. 


“Back to the soil” was never a more attractive proposi- 


60,136 


60.135 tion and never so worthy of being heeded as during these 
60,084 » : i a 

99,108 opening years of the twentieth century. Farm life to-day 
e0,116! offers more inducements than at any previous period 


6.239 


the world’s history, and it is calling millions from the 














60.87 desk. The reason for this is not at first obvious, and for 

anil this reason Dr. Collins has prepared the present work, 
ean which demonstrates conclusively the debt which agricul- 
00, | ture owes to modern science and the painstaking govern- 

cena ment and State officials. Much of the drudgery of the old 

60,218 farm life has been done away with by the use of improved 

60,073 methods, improved stock and varieties. All this tends to 

i create wealth by increased value of the product and de- 

6,220 creased cost of production. Irrigation, the new fertiliza- 

00.086 tion, the new transportation, the new creations, the new 

00,061 | machinery, all come in for a share of attention. ‘The 

ooo illustratic as are of special value, and are unique. All who 

ws are in ‘ny way interested in agriculture should obtain a : 
on 208| copy ‘ this most timely addition to the literature of agrti- 
gs! culture. A full table of contents, as well as sample illus- f 
a w= trations, will be sent on application. 

60,062 

mau! K@ MUNN & CO., -s.2zbs.sl..- 961 Broadway, New York 

60,184 | 

0,165! 





SU 


ee 


as AE niger oo 


7 















ee 


\RY 9, 1907. 


Scientific 





American 

















A Popular 
ELGIN 


bearing 
the name ELGIN is the best move- 
ment of its kind made. 


Every watch movement 


There are varying grades of 
ELGIN movements—the values of 
which are fixed by the number 
of jewels and the quality of materials 
used in construction. 


The movement which meets the 
great demand for a popular-priced 
watch is the famous G. M. 
WHEELER movement, a name al- 
most as great as ELGIN itself. 


This movement can now be had in 
the popular sizes, for men’s and boys’ 
use, and in the models so much de- 
sired. Ask your dealer. 


ELCIN NATIONAL WATCH CO., 
Eigin, Wl. 














Let Us Arrange a Month's Test of 


‘Prest ©sLite” 


for Your Automobile 
Pay Us Nothing If Not Satisfied 


Simply write us a postal and 
say you want to try Prest-O- 


Lite, and we'll have one of 
eur 400 stations put a tank on 
‘or you ; connect it, and have 
your lights going in five 
minutes 


Then, after you have used 
it for 30 aoe = you want 
to keep it, do so, Lf not, we'll 
take the ee ke off, refund every 
penny you have paid us and 
you owe us nothing for the 
gas you have burned during 
the test 





automobile 
steadiest, clean- 
that it 


lighting your 
it is the 
est, brightest light, 
saves all the annoying pre 
iminary fixing of the out-of 
late carbide box, as well as 
exasperating 
troubles that 








When your tank is em: P sty we exchange it for a full one in one 
quarter the tin takes to ¢ tacaked-up box-—fill it with car 
bide—fill a tank with water and perform a hairpts operation upon 
those finick tle drip pipe le "ll work—and then it’s ten to 
one they work 0 nutes, 

Why, Mr. Mot r a month’s trial of the casy Prest-O- 





Lite system y ler why you didn’t have it on your cars 





it w st you a penny if it doesn’t con 
. valuable Look on any good car you see 
O-Lite tank on the running board. That’s our 





try it on your car 


The Prest-O-Lite Co. 
Dept. 77, 18-24 So. East St., Indianapolis, Ind. 











THE m LEADER.” i 


1} H. P. Gasolene Auto-Marine Engine | 


Finished. Accu 







Built like a watch. Peantifully 







ately Constructed. ght, Strong, Reliable, and 
Noiseless in operat Suitable for launches 
from 15 to 19 feet in Price complete, | 
net, no discount rhly guaranteed, 


$75 
Perfect Speed Control. 
og upon application 


CLAUDE SINTZ, 
292 S. Front St., Grand Rapids, Mich. 
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Trave Marks 
DesiGns 
CopynricHTts &c. 
Anyone sending a sketch and description may 
Quickly ascertain our opinion free whether an 
invention is proba table. Communica- 
tions strictly c mnadential. ¥ HANDBOOK on Patents 
sent free. Oldest agency for securing mts. 
on th 0. receive 


"Scientific American, 


ial notice, without charge, int 


A handsomely illustrated weekly. Largest cir- 
ulation of any scientific journal, Tone, © 0 8a 
: four months, $1. id by all newsdealers. 


NN & C 


(),36 1Broadway, 
ce, 6% I St. Wash 


‘New York 





Medicine for certain named diseases, F. 8. 

EN «<> > 050500taasalamnnatin oneltan 60,207 
Medicines as a preventive of appendicitis, W. 

i | CRD. “etuehsuecdsnee > hiehedin cs 60,240 
Medicines, certain, Chamberlain Medicine Co. 60,188 
Newspaper, R. a MATTE EET TT Te , 158 
Newspaper, weekly, National Tribune Co. 60,168 
Oil, medicinal, C. D. Tilly .....6.0.scecseas : 60,178 
Oils and lubricants, certain, Wm. C, Rob- 

SE FO aT 60,120 
Oiled waterproof garments, Maryland Oiled 
ED. DU “Guwne chosbavecocbtecosdnen 60,072 
Overalls, blouses, coats, vests, and trousers, 
Oshkosh Clothing Manufacturing Co..... 60,082 
owe and suits, Wm. H, Richardson 
Reuse uo Nbraske Gus cas Piette ¥eses sacs 60,121 
Paper boxe s for jewelry, Mermod, Jaccard 
i Tie SO. 0c ca esc sheseone 60.210 
Paper, carbon and chemic al, Hassinge r. . 6,192 
Paper, drawing and Technical Sup- 
ply Coe, 053.454 G0 ben eieed Chae combeaeneee 60,176 
Paper manufactures, certain, T engw all Co.. 60,177 
Paper manufactures, certain, Dameron-Pier- 
son Co, bshas ep iy et ach 60,189 
Paper, writing, i. L inde nmeyet r e Sons. --+» OO,164 


Paste, adhesive, 
Pharmaceutical 
Vogel ° 





Collodin Manufacturing Co.. ¢ 
preparation, A 


certain, F. 


; 60,242 


eeeecevene 


Pianos, Starr Piano Co . 
Pianos, mandolins, guitars, wanges, anc 
violins, C. J. Heppe & Son....... 60,234, ¢ 
Pills, purgative, E. Demourgues . soe 
llasters, porous, Allcock Manufacturing Co. ¢ 
Pocket books, Ritter Bros. ...........6.06: ti 
Porcelain, stoneware, and earthenware, in- 
ati jasper, Josiah W edg wood «& 
Son aa6s6 dp ees gs docasssceccoosces € 
Porter “Standard Brewery "Company of Bal- 
timore City . eee esweconceredeverecs € 
Powder, face, Charles A. ‘Stevens & Bros. t 
Powder, toilet, E, French ...... € 
Precious metal’ ware, solid and plated, ‘Amer- 
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jean Soda Fountain Co. .........sce0005 60,244 
Preparation for the feet W. L. Dodge 60,161 
Pruning shears and knives, hedge shears, 

grass — and seythes, H. essen- 

bruch Cees cveseed . . 6,100 
Pumps, water, F. E. Myers & Brother.... 60,109 
Puzzles, H. A, WOME os cacsees sacs oes» 00,154 
Railway en nt, ce tain, Railw ay ‘Steel 

Sprin Co. .. 6,141 
Razors, butcher ’ Kitehen, and ‘shoe knives, 

Bison Mfg. Co. .... 60,122 
—— knives, and stee sis, ‘National Cutle ry 

oweeete 60,076 
Re a. A for ‘bar be rs ‘ite ‘h, eczema, sores, ete., ° 

Syco Tina Co, Fens dboend ese ~eee- 00,175 
Remedy for heaves ‘A. Hercer .. 60,193 
Remedy for various diseases of ‘poultry, ii. 

s. Turpin .. 60,179 
Ribbons, E. & H. Le .- MT .. 070 
Rubber boets and shoes, Hood Rubber Co... 60,194 
Galt calben, D. FE. BepeR oc cotccccccseczecse 60.156 
Salves, T. F. Maguire - . caadieshiies b> 60,200 
Sedative compound, liquid, J. T. Milliken. 60,166 

Sewing machines and attachme nts, New Home 

Sewing Machine Co. .60,078 to 69,080 
Shade cloth, C. W. Breneman ...... .. 60,124 
Shellac and varnishes, Palmer-Price Co. 

60, 1: 37, 60,138 
Shoes, men’s leather, anes State Shoe Co. 60,232 
Sifter, ash, } Froes 040aes dct b eee 
Silk piece goods, Vale ntine «& ‘Bentley Silk 

‘wean’ ataed ‘ce go Heb gee 60,091 
Smallpox preve ntive, 4.3 White 6,209 
Soap, perfumed, A, & F. Pears 60,057 
Soap, shaving, J. T. Robertson Co.......... 60.153 
Steel, Taylor Iron and Steel Co. . 144 
Steck, toed, J. A. COOWP .ccvescesceveetacs 60,130 
Stoves and portable ovens, ‘heating, Novelty 

TERMUENCeETINS OO. co ccccsiccessecsedes 60,081 
Stoves, heating and cooking, Fones’ Bros. 

PS GAM, . riko 040640 HOE te ew aee ets 60,065 
Sy = for beverages, "Morgan- L yons Vine “gar 

. 60,237 
Talking and pieture ‘displaying ‘machines, 

coin operated, L. P. vaayere héewen 60,181 
Tea, Levering Coffee Co ; ; 60.105 | 
ee te We SO ae GU: “6s docnticaciioscveses 0,119} 
Teas, blended, New Orle “ans Import PR @,111 
Threads and yarn, linen, cotton, and silk, 

Faweett .. ewer. © OESEEES DE RRS Ss CREE 60,098 
Tin and terne plate, N. & G. Taylor Co.... 60,090 
Tonic, G, yeil 000.0 66d NEOs Meewon +e0008 60,208 
Tonic compound ‘of roots, herbs, and barks, 

>. Ve MD - cans) dee téqpaceesnee 60,185 
Tonics, alterative and reconstructive,  South- 

ern Pharmacal & Chemical Co.......... “ 
Tooth and mouth washes, C. 0. Santos...... 

Tooth backing, I. Stern sheeega kee 3 
Tooth paste, powder, and w ash, O'Brien 

Worthen Co. . o< 7 

Toy bears, B Golde nbe po ce, ad aOR acc , 





Turpentine substitute, Turpentine Junior Co. 60,145 
Typewriter ribbons and carbon paper, Mon- 

arch Typewriter Co, ........ . . 60,168 
Valves, William Powell Co. 60,146 
Varnish, japan, driers, and fillers, Boston 

Varnish Co. .... ‘ ‘ «oe 128 
Varnish stains, J. Lucas & Co..... sees O07] 
Vasomotor, cardiac, respiratory, and meta 

bolic stimulant, John Wyeth and Brother 60,197 
| Vegetable products, certain, M. G. Black. 60,186 
Washing or soap powder, K. Fairbank 

, ; 00,094 
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Franklin 


1900 pounds; 
saving, 


and the results that follow this 1900 pounds, 


Shaft-drive Runabout $1800 
4-cylinder Light Touring-car $1850 








Only 1900 pounds 


1900 pounds moved by 20 Franklin horse- 
power:—There’s speed and climbing energy. 
1900 pounds, every ounce tested, 


and treated, for fitness and endurance, as scien- 
Chere’s 


tifically as a lapidary cuts a diamond. 
strength, handiness, safety. 

1900 pounds:—There’s cutting the usual 
fuel-cost and tire-cost in half. 
and the Franklin power- 
passenger-saving 
There’s comfort and touring mileage positively 
unknown in any but a Franklin. 


You'd better write for the Franklin 1907 catalogue @¢ /™.’¢ and learn the reasons beneath, 


H. H. FRANKLIN MFG. 





Type D 


calculated 


jarless frame: — 


4-cylinder Touring-car $2800 
6-cylinder Touring-car $400) 


CO., Syracuse, N. Y. 


MM. A.L. A.M 














High Grade Brass Manufacturers| 
BRASS CASTINGS of any composition and for 
any clats of service Made te Order. Estimates 
furnished on brass, bronze, copper or aluminum spe- 
ality eastings for all requirements, Correspondence 
manutacturers seeking bigh class brass 
foundry facilities. 


| THE HUMPHREYS MANUFACTURING CO, 


Mansfield, Ohio 
New York Office 6 6-638 W. 34th Street 


LET, US, BE YOUR FACTORY 


WORK 


a 4 

i lele) Sm ms 

THE CLOBE MACHINE & STAMPING CO 
‘ Qo. 


MoDELS 


FOR FREE 


Draurmes, 
WRITE 


970 Hamiiton 8 Cleveland 




















powders N. K. Fairbank Co... 

Watch springs, C. Robert 
Wheat, cooked flaked, ‘‘Force’’ Food Co.... 
Whisky, Charles Dennehy & Co........+...+ | . Corliss Engines, ere 
Whisky, Garrett-Williams Co. :.......... (GF Machinery cont Mg 
Whisks, Geo, Bieler Sons Co......... 60,214, Co." son Clinton St, Milwaukee, We. 
Whisky, A. L. Lewin .. . 
Whisky, Maryland Distiiting Company ot. Bal MODELS & EXPERIMENTAL worRK 

timore City . Inventions develuped. Special Machinery. 
Whisky, J. H. Friedenwald & Co............ E. V. BAILLARD. 24 Frankfort Street. New York. 
Whisky, Gottschalk Rrewrpey of Baltimore — — 

City . : ‘a 0-0. cic pee ae RUBBEI Expert Manufacturers 
Whisky, J *"MeGlinn A €0,230 | Fine Jobbing Work 
Whisky, Wr Bergenth 1 Co. ¥ 
Wine png oD. C. o> adi > | PARKER, STEARNS & CO., 228-220 South Street, New York 
eter and metal cleaning and po ‘Usbing sates 

preparation, O. C. Hassler ........ 60,150 
| veadte HH. Benats gedigeakostdtaens 60,059 MR. INVENTOR 

_ } Send us your models or drawings for our lowest prices. 
l ABEI Ss | We can develop, perfect ot manufacture your invention. 
- 3 | MONARCH TOOL CO., 128 Opera Place, Cincianati, 0. 
“‘Alaga,’’ for syrup, Alabame-Georgia Syrup 

Co. a . dence dsecesses . 3,332 
“Baume Avpvalgesique Bengue, for propri » — . 

etary medicine, T. Seltzer .. abee - 18,335 Fie menntaptere Mara. — = 

“Judge Gaynor Cigars.” for cigars, R. Epp- laruest © ulpment: lowest pri: 
stein and A. Wander adios 15,334 Sout aan ‘( ee 
‘Our Favorite’ Enamel Bronzing Liquid," mode for low estimate ar and Pest nes ‘edvice 
for a bronzing liquid, Gerstendorfer Bros, 13,339 LE AGLE TOOL co., Dept. A, ae le 





. Alegretas Soft 
P. Smerlies 
‘Radiator Bronzing ’ Liqu 
liquid, Gerstendorfer 
‘Sapolin’ Decorators’ 
a bronzing liquid, 


id,” 
Bros. 

Bronzing Liquid.’ 
Gerstendorfer 





‘Star’’’ Benana Bronzing Liquid,’’ for a 

bronzing liquid, Gerstendorfer Bros 
‘Stearns’ Electric Rat and Roach Paste 

for a rat and roach paste, Stearns Elec 

tele Paste Co. ci cscsccccccscces ‘ ‘ 13,336 

PRINTS 

“Baron’s Welsh Rabbit,"’ for Welsh rabbit 

Samuel Baron Co. .... eee . 1,000 
“Be a Chuloo,’’ for chewing gum Meek 

Company : . : 1,896 
“Men's and Boys” Apparel,’ ‘for men’s and 

boys’ apparel, H. C Lytton . 1,898 
‘*Tailor Exhibiting Cloth,"’ for suitings, Ed. 

VY. Price & CO. ccesccsvecccedsecssccces 1,897 
A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
civen Address Munn & Co., 361 Broadway, New 
York. 


Canadian patents may now be obtained by the in- 

inventions nemed in the fore- 

particulare 
ork. * 


ventors for any of the 
going list. For terms 
add 


ress Muon & Co., 


Creams,”’ 


and 
361 Broadway, 


for candy, 


: for ‘a bronzing 
” for 
Bros... 


further 
New 




















Experimental & Model Work 


Cir. & advice Sree. Ww m. a. Gardam & Son, 45-51 Ruse St, N. Y 


MODEL WORK 





) MACHINES. For Sand, Clays, Minerals, Wood Pauly 
Fertilizers, Chemicals, Ores, Grownd Silica and M 
5. E. WORRELL, HANNIBAL, MO 


DRYING 


and other 7 Sonnyinted Materials. 





STAMP CG 
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Geo. wm. MAYER, ee ) MQWADNOCK, CHICAGO 
WORKING RAWIN 


Specialties & Patents Bought =" Sold 


05 Dearborn St. 


American Commeree & Specialty Co., Ine., , Chiéage 


PLEMENT BOOKS, 


ruction, 50c infurced 
low Concrete Biowk ‘Building Com 


EMENT AND ENGINEERING NEWS, Chicago, mM. 











MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Elevators, and hot 
direct from teams. Saves handling at le+s expense. 
Manfd. by FOLAEY w. f4*O%, &« «'O., Tne. 


Prov idence, Rn. 
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Magical Apparatus. 


he Grand Book Catalogue. Over 70 engr 


avinge 


Parlor Tricks Catalogye, free. 
Mfrs.. 46 Sixth Ave., New York 


 MARTINKA & ©O., 





Snipa Sith sicike f ft tion, W Arriah : 
‘ wr La) of examingthon rete ter 
TYPEWRITER BEPORIUN, 202 Latiatic Street, Ciicaug 


PALMER Gasoline Motors 
MARINE AND STATIONARY. 

Over 2 sizes. 14 to H,P, One, two and tour cylinder 

Two and four cycle. Jump and spap spark. 275.000 eu 

gines running. Catalogue free. 


PALMER BROS., ly Te Cos Cob, Conz, 
ELECTRO MOTOR. SIMPLE, HOW TO 


make.— Bry G. M. Hopkins. Description of a smal! ele 
tric motor devised and constructed with a view Lo asrie 
ing amateurs to make a motor which y+ be 
with advantage by a current derived from a 
which would have suficient pewer to te ate "i 
lathe « or any machive requiring not over one man pow 
er ith Tt figures, Contained 1 SCLENTIVIC AMER. 
ICAN SUPPLEMENT, No. 641, Price 0 cents, To be 
had at this office and from all newsdealers, 










Are you interested in Patents, Model or Experimental 
work? Our booklet entitled 


WHAT WE DO—HOW WE DO IT 


will be sent to you on request. 
EHICE EA SOOEER MACHINE WORKS, 
0-12 Jones Street, New Vork. 


STAMP 100 all different, Veneevela, 
ay, Paraguay, Peru, Japn 


Ine., 


Ur 


idc 


Mexico Cubs, Phil ippines, et cn Album, 1600 
FINELY MIXED 20; 1000 binges Be 

Wanted per cent. New List Free, 

a A. Megman, 5046 Cote Brilliante Ave., St. Leuls, Ho 





LEARN PLUMBING 4.2f.0%5!%00 
struction at our ect vol 


under the supervision of expert plumbers will ensbie 
you to earn regular plumber's wages. We have # epecia 
department to aid onr students in securing a poses On 
after Araduating. Write to-day for FREE ILLUS. 
TRATED CATALOGUE. ST. LOU 7 TRADE 
SCHOOL, 3972 dlive Street, ™t. Louis, Mo. 


(LEARN WATCHMAKING 


We teach it thoroughly in as many months as !* 
formerly took years. Does away with tedior h 
ticeship. Money earned wpus spesying Pr 
cured. Wasy terms. Send for al 

&T. LOUIS WATCH MAKING Se ‘HOOL, at 


VENTRILOQUISM 


Small ¢ mt 
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ed by any Man or Boy at home 
wr yee stamp for z parti ulars and 
0. A. Smith t 40 Knorvi 
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1OF EVERY DESCRIPTION AND 
ISH ANY SPEC} 


SATISFACTION. 


| NEWYORK BELTING 


» & PACKING CO.LTD. 
9193 CHAMBERS STREET 





Stationaries, Portables, Holsters, Pump- | 
ers. Sawing and Boat Outfits, Combined 
with Dynamos 
Giasoline. Gas, Kerosene. 
Send for Catalogue 
State Power Needs, 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


All Parieties atiowest prices, Best Maliroad 


¥ ack and Wagor r Stock Scales made. 
Also 1000 aseful articies, inc iading Safes, 
Se wing Machines, Bicycies, Tools, etc. save 


Money. Listes Free CHICAGO SCALE CO,, Chicago, II), 


CRUDE ASBESTOS 


DIRECT FROM MIN 


PREPARED R. H. MARTIN, 


ASBESTOS FIBRE | orrice, st. Pau BUILDING 
for Manutacturers use 220 8B’ way, New York. 


THE DIAGRAPH 


rade Mark Registere 
The Improved Stencil Cutting Machine 
Is a saving of © per cent in your Ship 

\ ping Department worth considering 7 

ust a word will bring our free 
ilustrated bo woklet deseribing the 
Diagraph and our “ No Error” Sys 
tem of shipping goods 

American Dingraph C . 

10 N. Second Street, St. Louls, 















/ Bausch & Lomb 


Prism 
| Field Glasses 


| 
| 
When you travel, 
| 
] 
} 
| 
' 


vt a 


sail, hunt or attend the 
races & field glass is 





— ae indispensable. The 
PRISM glass is 
smaller, lighter, more 
powerful. Built on a 


Get Catalog Before Buying 


different plan 
BAVSCH & LOMB OPTICAL CO, 
Rochester, N. Y. 


WASHINGTON 
SAN FRANCISCO 


New York Boston 
Cricaco 
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Ll es 
KREMENTZ 
On the Back of the Button insures Permanent Satis- 
faction. 1t cannot break from service. The shape of 
the head _ makes it 
° y to b | 
& When duttoned it stays buttoned. 
y to unbutte 
Sold by yomaare aaa Habertasbers Write for booklet; 
Collar Button | 


EREMENTE 460-77 Chesnut St. Newark, ¥.J, 





In fact you can have it free! 
lhis cut represents our new Tool 
alogue Ne, 22, It is cloth 
4 and contains 0 pages all 
|; about Tools. Full descriptions 
and thousands of U)lustrations 
Sent post-paid on receipt of $1.00 
whieh is refunded on your first 
purchase from us of $10.00 or over 


MONTGOMERY & CO. 
105 Fulton St., N. Y. City 
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AND INTE RIOR DE SIGNER _ should have a‘ 
supply of our design blanks, which faintly outline the 
interlocking shapes of 


Pennsylvania Rubber Tiling 


@ Keeping the scheme of his interior ir view, on these blanks he can 
give his originality untrammeled play in the execution of a harmonious 
floor design to heighten and complete the entire interior effect. 
@ Under the eye, the outlined shapes are an inspiration to the clever 
mind, clearly suggesting definite ideas, and inviting their easy rendering. 
@ Any combination of the following colors and tones can be promptly 
furnished by us in this incomparable flooring material: Blue, green, 
red, black, white, chocolate, slate and buff. 
@ AN AMPLE SUPPLY OF THE BLANKS, of quality paper, 
WILL BE MAILED GRATIS TO ANY ARCHITECT OR 
DESIGNER on request, together with our Book-of-Designs-in- 
Color, and practical information. 
PENNSYLVANIA RUBBER COMPANY 

JEANNETTE, PA. 

. 1741 Broadway BUFFALO e% 717 Main Street 
1241 Michigan Avenue ATLANTA, GA. 102 N. Prior Street 

615 N. Broad Street DETROIT - 237 Jefferson Avenue 


20 Park Square CLEVELAND 2134-6 EB. Ninth Stree 
LONDON 26 City Road 


NEW YORK 
CHICAGO , 
PHILADELPHIA 
BOSTON 














"Send First for the I.H. C.|. 
Catalogue 


Another Good Thing from 
the Geodell«Prait Shops. 


RECIPROCATING AUTOMATIC DRILL 





| Useful for drilling holes where Braces, Breast Drills 
or Hand Drills are inconvenient. Maximized Power and 
| Minimized Friction. Catalogue tells all 


GOODELL-PRATT COMPANY. Greenfield, Mass, 


geeecesooccoooovooooooooooes, 


Before installing a gas and gasoline engine for any 
surpose, it will pay you to obtain and examine care 
ully the I. H. C. Gasoline Engine catalogue 

It tells and shows by means of many illustrations the 
excellent features of construction and operation which > Cemeis ith thr 
give |. H. C. engines their superiority y reading ‘his eS 11 Bof Fine Tools ¢ 
catalogue carefully you wil) place yourself in position a = 
to decide accurately what engine is best for you to buy . eT T ©0., Athol, Mass, » U.S.A, 

l. H. C. Gas and Gasoline Engines are made right to ratetntiatict ts | Sear ind a ntl 
furnish abundant power with the feast annoyance and 
at least cost. They are strong and simple, sturdy and 
dependable, powerful and durable. Send to-day for 
catalogue. 


1.H.C. Bagines are built in the following style and sizes: An Exheusted Storage Battery | 
13H. P. 


Vertical, 2 and 3 sas bad as no bat all, wher 





220900 


~ and three brad awla, $1. 5 





OOo 


Send for particulars. ¢ 











i (Stationary and Portable) 4, 6, 8, 10, 12, |] your bile or tor boat is 
1} . . 
Horizontal [oS and 90 H. P stalle es from home. The 


THE ee HARVESTER ©®0, (Ine. 
Menree Street, Chicago, ill. 
keeps 
current that 


_— A MONEY MAKER eS Gals ocean eae 
a Hollow Concrete Building Blocks 4. day for complete all m. 
Best. Fastest. Simplest, Cheapest | 


machine equipped with ar 
Apple Battery Charger 
has an inexhaust source of cur 





sa 
z 





Machine. Fully guaranteed. The Dayton Electrical Mfg. Co., 98 St. Clair St., Dayton, Ohio 


THE PETTYJOHN CO, 
615 N. 6th Street, Terre Haute, Inc. 








The ARDREY Vehicle Washer , 











THE Me a4 

Nulite § Lamps 

For Home, Arched and Street 

We also manufacture Table Lamps, 
fall Lamps, Chandeliers, Street 

Lamps, Et 100 Candle Power 

seven hours ONE CENT. No 

Wicks No Smoke. No Odor. 

Absolutely safe THEY SELL AT SIGHT, 

Exrlusive territory to good agen ts. ("Write for 
catalogue and 


Chicago Solari Light Co, Dept @, Chicago | | 





WII Wash Vehicles Perfeetly- 
Quickly attached to hose. Will 
hy iy * net scratch varnish. No cold, 

' 

oe wet haods. Booklet free. 
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Ardrey vo Washer (Co. 
1 Main St., Rochester, N. Y 



























, 
Mullins Pressed Steel Boats Can’t Sink 
Easiest to Row-—Absolutely Safe 
Made of pressed steel, with air chambers in each end like a life boat. Can't 
leak, crack, try out or sink—last a lifetime. Every boat guaranteed. The 
ideal boat for families—summer resorts—parks—boat liveries, 
- Strong, safe, speedy. Write for our atalogue of Row Boats, 


Motor Boats, Hunting and Fishing Boats. 
The W. H. Mullins Co., 118 Franklin St., Salem, 6, 
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Vulcan Place 


To Fotedo 
Me yj /ulcan tron works 














Rich 


You will not regret it. Pr rit fF 
Highest Grade. Every 
Plug Guaranteed. Write 


for fiterat ure. 


RICHARDSON ENGINEERING COMPANY, HARTFORD, CONN. 


a ouR | —— 
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STEAM USERS 


1 | Rainbow Packing 


The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can’t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 


PEERLESS RUBBER [IFG. CO, 
16 Warren St., New York 











This watch only °2| 


In offering this fine high grade 
Hampden watch at G24, we be- 
lieve we are giving readers of the 
Screntivic American the greatest 
wateh value ever offered for the 
money. It is a gentleman’s size, 21 
full ruby jeweled, perfectly adjust- 
open face, 
2-year gold filled case, and is guar- 
anteed to pass inspection on any 
railroad in the United States. Jew 
elers ask $31 for this watch, but we 
Ph will send it to you on receipt of 

ote of watch (reduced) 24. We can also furnish the 
same watch in 17 jewel for $12. BS. the regular price of whieh 
is $18 in jewelry stores. Either of these watches will be sent 
upon receipt of price with privilege of oo if not exactly a 
represented. Isn't this a fair proposition 

We also want to mail you our bend isomely illustrated catalog of 
Watches, Diamonds, Cut Glass, silverware, Emblem Goods and 
Jewe ry Novelties. Write for it t day it's FREE, 


JOHN C. PIERIK & CO., 80 Piortk Bide., 


ed Hampden movement, 






Springfield, lil. 

























This Paper Piercing 
Point Does It! 


0 as 


really hold paper together. The piercing point, 
though small, grips like a bull dog. 

Used in Offices, Schools, Banks 

They are instantly put on with the thumb and 
finger. Can be used repeatedly. 

Made of brass in 3 sizes, and are put up in 
brass boxes of 100 fasteners each. 

Box of 50 assorted samples mailed for 10c, 
Booklet free. Liberal discount to the trade. 


JAS. V. WASHBURNE, Box N, Syracuse, N. ¥. 











Toilet Paper 


Ralsam Sanitissue is infosed 
with aromatic Canada Balsam. 
which cy oe pen eng lthls 
the softest jet paper 

Comes wrapped in pa ——- 
in sea cartons. 

more than other kinds, and far 
superior—l0c, 6c, a nd 2B 
You should have it. 

Fifty Sheets Free, or $1 
worth sent prepaid. any- 
where in United and 
Canada, on receipt of price. 


Scott APER COMPANY, @ 
RAILWAY 


ew’ MOTOR 


Empire Electric Works, — Bridgeport, Conn. 


GARDNER | “dud La 


“yo safest, lightest running, most compact 
and durable engine built. Always ready to Tua; 
never out of order. The ideal engine for dre 
ing moter boats, dynamos, lathes, water and 
air pumps, and for every poke purpose 
where light motive power is require: 

Engine complete as shown herewith sent 
c. 0. D. nyo fo A) world = 
"| Or coroplete se! rough castings a9 
blue print with instructions bow to build the 
engine yourself for $12. te to-day for 
descriptive pamphlet and full 7 icfocssalions 

JOHN W. GARDNER 

1087 Goodfellow Avenue, St. Louis, Mo 


JAGER Marine 
4-Cycle Engines 


Skillfully designed and well 
built. Single lever control com- 
bining automatic carburettor 
with spark advance. De 
wide speed range and reliabll y 
under most trying conditions 
Sizes 3to60 h. p. Send for cat 


CHAS. J. JAGER CO. 


281 Prenktin. gor. Batterymarch St. 
Boston, Mass. 


LNETNLwaaees 


15 te Zi Seuth al" “ Street. 
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